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AUTHOR'S  PREFACE. 


Royal  School  op  Viticulture  and  (Enology, 
Alba,  Piedmont,  Italy,  January,  1892. 

A  preface  should  give  an  immediate  idea  of  what  the  author  has  pro- 
posed to  do  in  writing  his  book.  As  Balbo  rightly  says  in  the  preface 
to  one  of  his  books: 

"  It  is  the  duty  of  every  writer  to  give  the  reader  a  terse  and  clear  idea 
of  the  work  which  he  presents  him.  This  sincerity  benefits  both:  the 
reader,  because  it  puts  him  in  the  position  of  knowing  whether  or  not 
the  book  is  likely  to  be  of  interest  or  utility  to  him;  the  writer,  because, 
whilst  it  may  reduce  the  number  of  his  readers,  it  insures  him  more 
interested,  attentive,  and  indulgent  ones. 

"  The  clearest  and  most  sincere  way  of  giving  an  explication  of  the 
object  of  a  book  is  to  tell  how  it  was  written." 

Thus  I  will,  explain,  as  well  as  possible  in  a  few  words,  why  I  have 
written  this  book,  which  treats  especially  of  the  classification,  the  qual- 
ities, and  the  defects  of  wine. 

When  I  commenced  to  give  particular  attention  to  viticulture  and 
oenology,  I  soon  perceived  that  in  oenology,  and  especially  in  that  part 
which  regards  classification,  qualities,  and  defects,  all  authors  were  not 
in  accord  in  their  use  of  terms  to  express  the  same  characters.  Thus,  for 
example,  some  would  mean  by  "seve,"  a  slight  sweetness  in  the  wine; 
others  by  the  same  term  would  intend  to  express  that  character  by 
which  a  wine  of  good  quality  affects  the  mouth  and  olfactory  organs 
with  a  certain  perfume,  for  a  longer  or  shorter  time  after  it  has  been 
swallowed. 

I  will  say  nothing  of  the  classification  of  wines  according  to  dishes, 
as  wine  to  be  drunk  with  oysters,  fish,  roast  meat,  etc.,  which  shows  a 
marked  tendency  to  become  a  veritable  chaos.  In  this  classification, 
the  work  of  Mr.  Bertall, "  La  Vigne- Voyage  Autour  des  Vins  de  France," 
is  taken  too  literally. 

How  could  one  speak  of  the  classification  of  wine,  of  its  qualities,  of 
its  defects,  without  giving  some  explanation  of  the  mode  and  proper 
conditions  for  tasting?  It  is  for  this  reason  that  I  have  devoted  a 
chapter  to  the  tasting  of  wine,  a  chapter,  moreover,  of  great  importance, 
as  it  is  by  tasting,  more  than  by  chemical  analysis,  that  we  can  best 
judge  of  the  constitution  and  future  of  a  wine.  Who  is  a  better  judge  than 
an  experienced  taster  of  the  bad  flavor  produced  in  wine,  for  instance, 
by  the  tartaric  fermentation,  which  even  in  its  incipiency  he  can  detect 
by  a  certain  burnt  taste,  which,  with  the  progress  of  the  malady,  grad- 
ually develops  into  an  insupportable  bitterness?  Among  these  gradations 
of  bitterness  we  do  not  find  that  slight  pleasing  bitterness  peculiar  to 
certain  wines,  such  as  Barolo  and  Gattinara. 

Chemical  analysis  gives  us  the  principal  components  of  wine,  and 
from  the  presence  or  absence  of  certain  of  these  and  from  their  propor- 
tions, some  judgment  may  be  formed  of  the  character  of  the  wine.    The 
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taster  alone  is  able  to  detect  diseases  at  their  incipiency,  and,  one  might 
almost  say,  before  they  have  commenced,  whilst  the  chemist  can  only 
state  the  final  consequence.  In  other  words,  one  might  say  that  whilst 
the  chemist  is  limited  to  making  a  diagnosis,  the  taster  can  make  a 
prognosis. 

In  the  case  of  some  defects  of  wine,  I  have  not  confined  myself  to  a 
simple  definition  or  description.  I  have  also  added  notes,  brief  in  some 
cases,  more  extended  in  others,  on  the  determining  causes  and  the 
means  of  prevention  or  cure.  I  have  done  this,  believing  it  would  be 
useful  to  the  taster  or  the  dealer,  who  is  not  always  fully  informed 
on  all  the  details  of  technical  oenology.  With  this  information  for  a 
guide,  he  will  be  better  able  to  judge  of  the  relative  gravity  of  this  or 
that  defect,  and  the  dealer  especially  will  be  able  to  judge  of  the  utility 
or  inutility  of  attempting  to  cure  a  wine  of  a  certain  defect. 

I  have  also  tried — wishing  to  be  useful  to  the  greatest  possible  num- 
ber of  readers — not  to  neglect  a  secondary  part,  which  has  its  impor- 
tance in  tending  to  make  the  consumer  better  appreciate  the  wine  he 
drinks.  Profiting  by  the  Conaigli  di  un  amatore  di  vini,  1  have  indicated 
the  form  of  glass  to  be  used  with  each  kind  of  wine,  how  wines  should 
be  presented  and  distributed  during  the  repast,  and  how  they  should  be 
drunk.  In  this  part,  which  I  have  called  secondary,  it  is  not  to  be 
denied  that  fashion  is  the  determining  factor. 

And  now  the  reader  may  judge  if  I  have  succeeded  in  my  intentions. 
Even  though  his  judgment  should  not  be  favorable,  I  shall  consider 
myself  fortunate  in  being  the  first — as  far  as  I  know — to  call  attention, 
in  an  extended  manner,  to  this  part  of  oenology,  which  in  former 
treatises  on  the  subject  has  been  but  lightly  touched  upon. 

G.  GRAZZI-SONCINI. 
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TRANSLAfOR'S  PREFACE 


Agricultural  Experiment  Station,  University  of  California,  ) 

Berkeley,  Cal.,  September  16, 1892.  \ 

Professor  Grazzi-Soncini's  book,  which  has  been  already  translated 
into  French,  fills  a  void  in  the  literature  of  oenology.  The  part  dealing 
with  the  defects  of  wine,  the  diseases  to  which  it  is  subject,  and  the 
methods,  when  such  exist,  of  remedying  these  diseases,  will  perhaps  be  of 
the  most  practical  value  to  the  wine  grower.  The  part  which  regards 
tasting  and  classification,  however,  is  worthy  of  careful  reading,  and 
many  hints  may  be  drawn  from  it  that  will  be  of  use  towards  the  attain- 
ment of  that  most  desirable  object:  the  production  of  constant  types  of 
wines — an  object  which  is  too  little  studied  in  California,  but  on  which 
our  hopes  of  building  up  a  trade  in  high-class  wines  very  largely  depends. 

Many  of  the  numerous  terms  which  the  French  and  Italians  have 
invented  for  the  technical  consideration  of  wine  it  is  impossible  or  diffi- 
cult to  translate  into  English,  and  for  this  reason  the  translation  neces- 
sarily lacks  some  of  the  scientific  precision  and  clearness  of  the  original. 
I  have  however  attempted,  wherever  possible,  to  give  the  English  equiv- 
alent of  the  term  used  by  the  author,  and  have  also  given  the  French 
term,  in  this  way  making  a  glossary  in  the  three  languages,  which  may 
possibly  be  of  use  in  developing  a  uniform  set  of  technical  terms  on  this 
subject  in  our  own  language. 

If  this  book  should  be  of  any  use  to  the  wine  maker,  and  especially 
if  it  should  call  the  attention  of  non-wine-drinking  people  to  some  of 
the  uses  and  beauties  of  wine  which  they  did  not  suspect,  the  translator 
will  feel  amply  repaid  for  his  trouble. 

F.  T.  BIOLETTI. 
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WINE  AND  THE  ART  OF  WINE  TASTING, 

By  G  Ghazzi-Soncini. 


INTRODUOnON. 

Wine  is  simply  the  juice  or  must  of  the  grape  after  it  has  undergone 
the  process  of  fermentation.*  This  may  be  considered  as  the  most 
natural  and  exact  definition  that  can  be  given  of  it.  It  is  the  definition 
accepted  by  the  law. 

On  account  of  the  prevalence  of  sophistications  and  the  considerable 
amount  of  wine  that  is  now  made  from  dried  grapes  and  other  saccha- 
rine fruits,  a  more  particularized  definition  of  wine  is  now  given;  it  may 
be  formulated  as  follows: 

By  wine  is  understood  that  liquid  which  is  obtained  by  the  alcoholic 
fermentation  of  the  juice  or  must  of  fresh  grapes.  This  must  may  be 
fermented  in  contact  or  not  with  the  pomace  or  solid  portion  of  the 
grapes,  without,  however,  the  addition  of  any  extraneous  substance  or 
even  of  substances  chemically  the  same  as  those  that  the  grapes  them- 

'**'Although  as  Gautier  writes,  "  Wine  is  a  very  complex  body,  and  so  delicate  that  the 
work  of  chemists,  so  far,  has  been  but  an  outline  of  what  there  is  to  do  in  the  study  of 
it,"  I  think  it  will  be  useful,  because  it  will  give  a  more  complete  idea  of  the  subject  of 
our  remarks,  to  give  a  list  of  the  principal  components  of  grapes,  or  must,  and  of  wine: 

A.  Solid  Bodies. 

Stems:  Lignose — Tannin— Albuminoids— Organic  salts  and  acids— Mineral  salts  and 
acids— Chlorophyll — Gummy  matters — Phosphates— Potash,  lime,  magnesia,  silica. 

SHns:  Cellmose  —  CEnocyanin  —  (Enorubin — Tannin  —  Cream  of  Tartar— Catechin — 
Quercite  (?) — Waxy  matters,  ferment  germs— Etherous  and  aromatic  principles— Nitrog- 
enous substances — Phosphates — Potasn,  lime,  magnesia,  iron,  silica. 

Pulp:  Cellular  parencnyma — Nitrogenous  substances— Cream  of  tartar — Gum,  pectin, 
dextnn  (?y— GasesLiiitrogen.  carbonic  acid — Divers  salts. 

Seeds:  Lignose— Fatty  matters— Nitrogenous  substances— Gum— Starch— Phosphates- 
Divers  salts — Tannin. 

B.  Liquid  Bodies. 

Water — Glucose  —  Levulose  —  Divers  nitrogenous  substances  —  Saccharose,  dulcite — 
Cream  of  tartar— Tartrate  of  calcium— Tartaric,  malic,  and  racemic  acids — Halogen 
acids  (traces)  —  Ammoniacal  salts  and  organic  derivatives  —  Phosphates,  sulphates, 
nitrates — Potash,  lime,  magnesia. 

C.    Gaseous  Bodies. 
Carbonic  anhydride— Nitrogen — Hydrogen  sulphide. 

Elements  of  Wine  (Red  Wine). 

Water — Alcohols:  ethylic,  propylic,  butylic  (amy lie?),  caproic,  oenanthllic,  caprylic, 
pelargonic,  capric. 

Hijjher  alcohols— Glvcerine — Isobutyl — !Mannite — Glucose — Levulose — Inosin — Gum — 
Pectic  matters — Essenlial  oils — Furfurol — Aldehyde — Acetal. 

Ethers:  acetic^  propionic,  butyric,  valerianic,  caproic,  lauric,  myristic,  palmitic,  stearic. 

Acids:  carbonic,  acetic,  propionic,  butyric,  caproic,  cenanthylic,  caprylic,  capric,  lauric, 
myristic.  tartaric,  racemic,  succinic,  malic^  tannic,  sulphuric,  nitric,  phosphoric,  silicic, 
chlorhydric,  fluorh^rdric.  These  acids  are  either  free  or  combined  with  the  bases:  potash, 
soda,  lime,  magnesia,  alumina,  iron  oxide,  manganese,  ammonia,  volatile  bases  of  the 
pyridic  series. 

Albuminoids— Coloring  matters. 
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selves  contain.  The  addition  of  the  latter  is  considered  by  many  as  an 
adulteration,  because  it  changes  the  quantitative  composition  of  the 
must,  and  consequently  of  the  wine. 

Who  first  made  wine  is  not  known.  The  history  of  its  manufacture, 
like  that  of  many  other  fermented  beverages,  extends  back  into  the 
mists  of  ages;  nothing,  therefore,  is  known  about  its  first  use.  Tradi- 
tion and  mythology  give  several  accounts  of  its  first  appearance,  but 
they  are  of  a  very  contradictory  nature. 

Of  one  thing  we  may  be  sure,  and  that  is  that  from  the  first,  man  has 
asked  himself  the  question:  Is  wine  a  real  benefit  ?  A  question  that 
has  not  yet,  perhaps,  been  answered  to  the  satisfaction  of  some. 

Even  at  the  present  day  it  is  not  possible  to  give  a  satisfactory,  defi* 
nite  reply  to  this  demand,  unless  we  look  at  it  from  an  economical  stand- 
point, in  which  case  there  can  be  no  doubt  of  its  utility,  as  it  is  one  of 
the  principal  sources  of  national  wealth  in  every  country  where  the 
grape  can  be  grown. 

We  must  therefore  consider  it  from  this  point  of  view,  otherwise  its 
real  utility  to  man  might  be  contested. 

It  is  said  that  wine  incites  man  to  anger,  licentiousness,  murder,  and 
in  general  subjects  him  to  a  thousand  depraving  temptations. 

"  //  vino  e  il  veleno  piu  teribile  per  la  societh.  Nh  i  fulmine  di  Qiove, 
n^  la  spada  di  Marte,  nb  i  bad  di  Venere  hanno  fatto  tante  vittime  quanta 
Baxico  coi  caliei  spumante" — Bizzozero. 

Alcohol,  the  moment  it  enters  the  cells  and  nervous  filaments,  revives 
their  functions  and  excites  and  stimulates  their  action;  this  state  of 
exaltation  passed,  however,  if  more  alcohol  is  imbibed  by  the  cells  and 
nerves  a  period  of  exhaustion  supervenes.  The  presence  of  this  foreign 
body  in  the  organism,  tainting  the  blood  and  difiusing  its  vapors 
through  the  substance  of  the  brain,  interferes  with  the  chemical  pro- 
cesses of  the  body,  augments  the  resistance  to  the  nervous  movements, 
and  engenders  that  particular  kind  of  poisoning  known  under  the  name 
of  intoxication. 

It  was  owing  to  wine  that  Ham  was  cursed  and  became  the  servant  of 
his  brothers'  servants.  It  was  owing  to  wine  that  the  ancient  Persians, 
Lacedemonians,  Romans — active,  vigorous,  and  glorious  by  a  thousand 
splendid  victories,  as  long-  as  they  possessed  the  virtue  of  sobriety — 
declined  and  fell  when— 

Ddla  stoica  incude 
Spessa  nel  vin  tempravasi 
La  rigida  virtude. 

But  that  was  the  abuse  not  the  use  of  wine. 

Every  one  should  know  that  wine,  drunk  in  moderation  or  with 
temperance,  favors  and  augments  the  secretion  of  the  gastric  juices  and 
so  aids  digestion;  it  excites  the  imagination,  awakens  the  memory, 
dispels  care,  restores  the  physical  force,  and  renders  the  movements  of 
the  body  active  and  vigorous. 

A  proof  of  this,  if  one  is  needed,  is  furnished  by  the  fact  cited  by  all 
writers  on  hygiene,  that  if  in  the  war  of  1870-71  the  German  army  was 
able  to  sustain  the  fatigues  of  the  campaign  and  sieges,  always  remain- 
ing in  good  health,  it  was  because  they  were  invading  and  conquering 
a  wine-producing  country. 

Bacchus  is  the  "Dio  salvatore."  Plutarch,  in  the  life  of  Csesar, 
mentions  that  the  whole  army  of  the  General  was  once  afflicted  with  a 


8  WINE  AND  THE   ART  OF   WINE  TABTINft. 

disease  which  Csesar  cured  by  allowing  all  the  soldierEkto  get  solemnly 
drunk.     Prom  that  day  they  all  commenced  to  recover. 

Certainly  among  the  curative  resources  at  the  disposal  of  hygiene 
and  medicine  there  is  none  more  frequently  used  than  wine.  We 
always,  as  it  were  by  instinct,  say  to  a  convalescent:  "  You  should 
drink  wine." 

Hippocrates  says:  "  Wine  is  a  liquid  marvelously  adapted  to  man,  well 
or  ill,  providing  he  take  it  at  the  proper  time  and  in  quantities  suitable 
to  his  constitution." 

Liebig,  too,  is  of  the  same  opinion,  for  he  writes:  "Wine  is  unsur- 
passed by  any  product,  natural  or  artificial,  as  a  restorer  of  the  vital 
forces  when  they  are  exhausted;  it  animates  and  revives  the  saddened 
spirits,  it  serves  as  a  corrective  and  antidote  in  all  irregularities  of  the 
animal  economy,  which  it  preserves  from  the  passing  ills  to  which  inor- 
ganic nature  subjects  it." 

Wine  considered  from  an  alimentary  point  of  view  has  its  chief 
importance  in  the  union  of  alcohol  with  an  acid  liquid;  the  acid  mod- 
erates the  too  energetic  action  of  the  alcohol,  especially  its  action  on  the 
nervous  system. 

The  tannin  and  coloring  matter,  when  present  in  due  proportion,  exer- 
cise a  very  favorable  influence  on  the  stomach  by  animating  the  energies 
of  the  digestive  functions. 

The  aroma,  the 'bouquet,  the  "  seve"  of  a  wine  are  also  useful,  as  many 
facts  tend  to  prove,  among  others,  the  fact  that  well-flavored  substances 
in  general  have  a  favorable  influence  on  nutrition. 

Wine  has  a  density  nearly  equal  to  that  of  water,  and  is  absorbed  into 
our  system  with  much  less  rapidity  than  spirits;  this  fact  is  of  great 
importance  to  the  animal  economy,  because  the  effects  of  wine  are  thus 
felt  for  a  longer  time  and  without  the  danger  accompanying  the  rapid 
effects  of  brandy. 

Wine  is  absorbed  by  our  digestive  organs  without  any  change  but 
that  of  being  mixed  with  the  gastric  juice.  There  is  no  need  of  the  in- 
tervention of  the  digestive  ferments  to  facilitate  the  absorption  of  the 
wine  in  its  last  office  of  nutrition.  This  explains  its  utility  in  certain 
diseases. 

The  complexity  of  the  organic  matters  that  enter  into  the  composition 
of  wine,  which  up  to  a  certain  point  resembles  that  of  the  human  body, 
explains  its  restorative  action  in  the  case  of  individuals  weakened  by 
ahffimia  or  insufficient  nourishment,  etc. 

Wine,  then,  is  produced  and  drunk,  and  of  all  fermented  beverages  it 
is  the  most  healthful,  and  the  one  that  most  harmonizes  with  our  organ- 
ism. If  nature  had  gifted  man,  as  it  has  all  other  animals,  with  a  surer 
instinct  in  the  choice  of  the  food  that  was  best  suited  to  his  constitution, 
certainly  without  any  hesitation  among  the  first  substances  he  would 
have  selected  wine;  however,  having  a  less  reliable  instinct  than  he 
might  have,  he  has  allowed  himself  to  be  greatly  influenced  by  tradition 
and  imitation  in  the  choice  of  his  beverages. 
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I. 

OLASSIPIOATION. 

Of  the  numerous  classifications  that  have  been  made,  and  that  might 
be  made,  of  the  various  and  diverse  wines  produced  in  the  different  wine- 
growing regions,  that  is  to  be  preferred  which,  up  to  a  certain  point,  can 
be  considered  as  the  most  natural,  by  giving  an  immediate  idea  of  the 
principal  characters  presented  by  a  certain  wine  or  category  of  wines. 

Carpen^  very  justly  considers  the  classing  of  wines  according  to 
different  dishes  or  repasts  as  misleading  and  hurtful  to  the  trade;  for, 
as  he  well  remarks  in  one  of  his  articles,  if  this  classification  should  be 
carried  out  we  should  have  tripe  wine,  cheese  wine,  macaroni  wine,  etc. 
As  every  one  knows,  the  order  of  wines  and  dishes  through  the  repast 
is  influenced  by  fashion  and  caprice.  To-morrow,  perhaps  fashion  will 
oblige  us  to  imitate  northern  nations  and  Americans  in  our  "  cuisine," 
and  then  we  will  be  obliged  to  drink  champagne  through  the  whole 
dinner;  thus  champagne  must  be  successively  known  as  an  oyster  wine, 
a  soup  wine,  a  roast  wine,  and  heaven  knows  what  else. 

Not  long  since  I  was  at  a  banquet,  and  by  chance  was  placed  next  to 
a  certain  high  functionary  who  was  to  commence  the  series  of  toasts. 
On  the  appelrance  of  the  roast  our  high  functionary  prepared  himself. 
"Rut  how  is  this,"  he  exclaimed  to  a  neighbor,  "do  they  not  give  us 
champagne  now?"  "They  serve  the  *  roast  wine'  now,"  replied  the 
other.  "Roast  wine,"  cried  the  surprised  high  functionary,  "but  at 
court  they  serve  champagne  with  the  roast."  Champagne  was  after- 
wards brought,  and  then  the  eminent  personage  was  able  to  get  up  and 
make  his  toast,  a  very  appropriate  and  happy  one.  I  cannot  say  what 
influence  the  "  roast  wine  "  may  have  had  on  it. 

This  classifying  by  dishes  is  certainly  all  wrong,  but  if  we  should 
ask  ourselves  the  question,  as  an  amateur  does  in  the  wine  taster's  vade 
mecumy  "^ La  vite  ed  il  vino,^'  "When  should  one  drink  wine?"  the 
answer  most  certainly  would  be,  "Whilst  eating."  Without  a  good 
selection  of  wines  the  most  perfect  bill  of  fare  loses  all  its  value. 

High-class  red  wines  should  not  be  drunk  before  they  have  been  eight 
or  ten  years  in  bottle.  Refore  that  they  may  be  rough,  and  not  particu- 
larly pleasant  to  the  taste.  Very  fine  white  wines,  too,  should  be  well 
aged,  otherwise  the  sugar,  of  which  they  contain  a  certain  amount,  will 
not  have  been  all  transformed  into  alcohol,  and  lessens  their  strength 
and  bouquet. 

A  natural,  primary,  and  main  division  of  the  various  wines  may  be 
made  with  reference  to  their  color,  viz.: 

WHITE   AND   RED   WINES. 

It  should  be  stated  here  that  this  general  division  rests  not  only  on  the 
color  that  the  wine  may  have,  or  on  the  presence  or  absence  of  oenocy- 
anin  in  its  composition,  but  on  other  characteristics  in  which  a  white 
wine  diflers  greatly  from  a  red. 
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This  division  is  of  no  little  hygienic  importance,  wines  of  different  color 
having  as  distinct  eifects  on  our  constitution  as  wines  of  different  age, 
alcoholicity,  or  acidity. 

White  wines,  as  is  well  known,  are  obtained  from  white  grapes,  or 
from  red  grapes  which,  instead  of  being  crushed  and  fermented  in  a 
mass,  are  pressed,  and  the  must  fermented  separately;  that  is,  not  in 
contact  with  the  pomace  or  solid  parts  of  the  grapes. 

I  call  attention  to  the  fact  that  white  wine  can  be  made  from  red 
grapes,  because  wines  so  made  have  exactly  the  same  action  on  our 
system  as  have  white  wines  made  from  white  grapes. 

Certainly  the  following  from  Guyot  is  very  true: 

Wine  which  has  heen  fermented  in  contact  with  the  stems,  skins,  and  seeds  of  the 
erapes  is  very  different  from  that  which  has  been  fermented  separately.  The  latter  wine 
is  white,  the  other  red,  and  the  antithesis,  though  expressed  here  simplv  by  the  oppo- 
sition ot  color,  does  not  consist  in  the  least  in  this  dinerence  of  color,  wnich  is  only  an 
accident.  The  real  difference  consists  in  the  special  and  often  opposite  hygienic  quali- 
ties of  these  two  kinds  of  wine.  Nowadays  tney  make  red  wines  which  have  all  the 
hygienic  properties  of  white  wines,  and  it  is  possible  to  produce  white  wines  which 
would  have  all  the  hygienic  properties  of  red.  All  that  is  necessary  to  obtain  this  last 
result  is  to  ferment  the  must  of  white  grapes  with  the  skins,  seeds,  and  stems,  in  the 
same  way  as  red  wine  is  treated;  in  this  way  all  the  effects  are  obtained  of  a  rapid 
decomposition  and  solution  by  maceration  of  the  principles  and  products  which  are 
not  found  in  the  juice  of  the  ^rape.    ♦    »    » 

I  insist  on  the  £rue  distinction  of  wines  obtained  by  the  fermentation  of  the  juice  of 
the  ^rape  completel^r  isolated  from  its  accessories,  and  those  made  by  fermentation  of 
the  juice,  together  with  all,  or  at  least  part  of  ttie  rest  of  the  grape— a  distinction  quite 
independent  of  the  color.  Nothing  is  more  alien  or  of  less  importance  to  the  quality 
of  a  wine  than  its  color.  It  may  be  a  sign — an  indication — but  it  is  never  a  qualitjr  of 
itself.  By  the  majority  of  consumers  color  is  looked  upon  as  a  guarantee  of  the  purity, 
quality,  and  strength  of  the  wine.  It  is  on  account  of  this  considering  color  as  a  sign 
of  Quality  that  unscrupulous  dealers  make  use  of  it  to  commit  innumerable  frauds. 

White  wines  are  in  general  diffusible  stimulants  of  the  nervous  system;  if  they  are 
light  they  act  rapidly  on  the  physical  organization,  of  which  they  intensify  all  the  func- 
tions. It  seems  that  they  escape  just  as  quickly  through  the  skin  and  mucous  mem- 
branes, and,  above  aU,  with  the  urine;  their  action,  then,  is  of  short  duration. 

Unlike  white  wines,  red  wines  are  tonic  and  persistent  stimulants  of  the  nerves,  the 
muscles,  and  the  digestive  organs.  Their  organic  action  being  slower  is  more  prolonged; 
they  do  not  unduly  excite  the  perspiration  nor  the  excretions,  and  their  general  action 
is  astringent,  persistent,  and  concentrated. 

Moreover,  the  common  opinion,  founded  on  daily  experience,  leaves  no  doubt  of  the 
real  difference,  in  their  sensual  and  organic  effects,  between  white  wines  and  red. 

Of  equal  importance  are  the  following  words  of  Dr.  Gauber: 

If  one  should  divide  the  grapes  gathered  from  a  vineyard  of  the  "Graves"  of  the 
Gironde  into  two  parts,  and  of  one  make  white  wine  and  of  the  other  red,  and  then, 
at  the  end  of  four  years,  make  a  careful  tasting  of  these  two  wines  which  have  been 
carefully  treated  during  these  four  years,  what  will  be  the  result?  Made  from  a  raw 
material  apparently  identical,  will  they  be  equally  developed  and  equally  mature?  The 
white  wine  will  have  aged  the  most. 

Will  they  produce  the  same  effect,  the  same  degree  of  stimulation,  on  our  organs?  I^t 
us  collect  the  sensations  produced  oy  one  and  the  other  in  the  order  in  which  they  are 
produced. 

1.  A  glass  of  white  wine,  well  made  and  dry,  the  moment  it  enters  the  mouth  develoi>8 
a  bright  and  penetrating  aroma,  and  leaves,  in  passing,  an  impression,  agreeable  it  is 
true,  out  fugitive  and  almost  hot.  Hardly  has  it  reached  the  surface  of  the  stomach 
when  it  causes  a  feeling  of  warmth  which,  in  less  than  ten  minutes  in  the  case  of  certain 
healthy  but  impressionable  constitutions,  becomes  very  intense.  Sometimes  the  action, 
by  sympathetic  radiation,  is  reflected  from  the  stomach  to  the  head  with  the  prompti- 
tude of  the  electric  fluid.  Generally,  after  an  hour  or  less,  a  sensation  is  felt  as  ox  a 
pressure  either  on  the  two  temples  or  around  the  whole  head;  the  hand  is  instinctively 
passed  over  the  forehead  as  though  to  free  it  from  some  load.    Sometimes  a  feeling  of 

J)ainful  fullness  of  the  brain  accompanies  these  effects.  The  irritation  is  communicated 
rom  the  gastric  and  nervous  centers  to  the  whole  body.  It  shows  itself  by  increased 
warmth,  often  irregularly  distributed,  of  the  body  (with  irritable  people  the  palm  of  the 
hand  often  becomes  unpleasantly  hot  and  dry);  by  a  need  of  movement,  of  displace- 
ment rather  than  of  exercise  (with  people  of  the  disposition  mentioned  above  this 
need  is  shown  by  an  internal  agitation,  by  slight  muscular  tremblings  accompanied  by 
shooting  pains  that  strike,  with  the  rapidity  of  lightning,  different  parts  of  the  body). 
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At  the  end  of  two  or  three  hours,  more  or  less,  according  to  the  temperament  and  sus- 
ceptibility of  the  individual,  the  irritation  passes  away  and  the  taster  finds  himself  in 
the  same  condition  as  before,  with  or  without  a  certain  feeling  of  lassitude  or  sadness. 

2.  If  the  white  wine  is  replaced  by  a  red  wine  of  the  same  vintage,  and  taken  at  a 
proper  temperature,  it  will  leave  in  passing  a  distinct  impression  on  the  two  senses  of 
smell  and  taste  of  a  soft  aroma;  its  fluidity  in  the  mouth  is  less,  and  though  it  feels 
more  material,  so  to  speak,  it  leaves  a  less  intense  feeling  of  dry  heat.  Its  contact  with 
the  stomach  produces  a  softer  and  more  gradual  impression. 

The  organ  is  still  warmed,  but  in  a  more  vital  manner,  as  it  were.  As  to  the  sympa- 
thetic propagation  of  the  stimulating  action  towards  the  headj  it  still  takes  place,  but 
without  the  nervous  phenomena  of  pressure  and  pain;  the  brain  is  gently  excited.  Its 
extension  to  the  organs  of  the  senses,  if  it  takes  place,  is  no  longer  betrayed  by  the  need 
of  displacement  and  agitation,  but  by  a  strengthened  desire  for  exercise,  which  is  very 
different.  The  duration  of  the  stimulation  is  more  prolonged  and  ceases  insensibly,  so 
that  the  most  attentive  observation  cannot  detect  the  exact  time  at  which  <it  ends. 

Here  is,  we  believe,  the  sufficient  explanation  of  the  difference  of  effect  observed 
between  white  wine  .and  red  wine— the  first  (white  wines  of  Graves),  produced  by  fermen- 
tation of  the  must  separate  from  the  pomace,  contains  about  4  to  6  per  cent  of  extractive 
matter  and  tannin;  the  second,  8  to  11  and  12  per  cent  of  the  same  matters. 

It  is  to  this  difference  in  the  proportions  of  the  rough  and  astringent  matters  of  the 
urines  that  we  attribute  their  different  effects. 

In  the  red  wines  the  pressure  of  the  alcohol  on  the  nervous  system  of  the  stomach  is 
softened  by  the  interposition  of  more  abundant  tonic  and  extractive  matters;  the  effect 
ie  thus  slow  and  successive.  In  white  wines  it  is  almost  immediate,  and  therefore  stronger 
and  less  lasting. 

Each  of  these  large  groups  into  which  the  various  wines  may  be 
divided  is  susceptible  of  three  subdivisions,  which  are  suflRciently 
natural,  as  they  give  immediately  some  idea  of  the  quality  of  a  wine 
which  enters  into  any  one  of  them. 

These  three  subdivisions  are  the  following: 

1.  Table  wines. 

2.  Dessert  or  alcoholic  wines. 

3.  Blending  or  cutting  wines. 

-  1.  Table  Wines. 

These  wines  may  be  of  higher  or  lower  quality,  according  to  the 
locality  in  which  they  are  produced,  and  to  the  care  that  is  taken  in 
their  making  and  after-treatment;  they  must  not  be  sweet  nor  too  alco- 
holic; not  aromatic  nor  possessed  of  too  pronounced  a  bouquet,  though 
thosft  of  higher  quality  may  be  slightly  aromatic;  they  must  not  be  too 
rich  in  color,  too  astringent,  nor  too  acid;  they  ought  not  to  be  harsh  nor  of 
too  heavy  body,  that  is,  too  rich  in  extractive  matter.*  A  wine  of  this 
group  should  be  clean  tasting,  and  should  form  an  harmonious  whole, 
agreeable  to  the  palate  and  stomach,  so  that  it  can  be  drunk  with 
pleasure.  These  wines  are  healthful,  because  they  favor  digestion,  and 
a  certain  quantity  of  them  can  be  taken  without  producing  intoxication 
or  other  physical  disturbance. 

Concisely  the  characters  of  a  typical  table  wine  may'  be  described  as 
follows: 

Light  but  not  poor  in  alcohol;  not  the  slightest  tendency  to  sweetness; 
pleasing  but  light  and  delicate  aroma  and  flavor;  nothing  excessive, 
but  complete  harmony  of  all  parts.  A  full  and  generous  homogeneity; 
limpidity;  constancy  of  type.     Though  in  the  matter  of  dishes  variety 

*  "In  the  middle  of  the  seventeenth  century  England  consumed  the  light  wines  of 
France,  and,  as  Gladstone  says,  they  laughed  and  sang  in  those  days  in  the  British  realm. 
The  wars  between  France  and  Great  Britain  breaking  out.  the  French  wines  were  pro- 
hibited and  in  their  stead  the  heavy  wines  of  Spain  and  Portugal  were  imported ;  tney 
still  drank  as  much,  continues  Gladstone,  but  they  sang  no  longer;  to  laughter  succeeded 
quarrels  and  base  deeds."— R.  Dejermon. 
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is  both  useful  and  pleasing,  it  is  diflFerent  with  wine  where  constant 
uniformity  of  type  is  necessary. 

As  in  this  class  of  wines  are  comprehended  all  qualities  from  the 
finest  to  the  most  ordinary,  it  is  easily  seen  that  other  distinctions  can 
and  must  be  made,  in  order  that  the  wines,  for  example,  of  Barolo  or 
Chianti,  shall  be  distinguished  from  wines  produced  in  some  less  favor- 
able locality. 

The  various  wines  that  enter  into  the  category  under  discussion  can 
be  naturally  and  conveniently  classified  as  follows: 

A. — Superfine,  or  high-class  wines;  the  "Grands  Vins  "  of  the  French. 

B. — Fine  wines. 

C. — Fine  common  wines. 

D. — Common  wines. 

E. — Low-grade  wines. 

This  classification,  as  Polacci  would  say,  has  nothing  imaginative 
or  strained  about  it,  as  it  simply  represents  the  wines  that  we  really 
have  and  of  which  we  make  use  in  commerce. 

I  will  now  try  to  give,  not  a  definition,  because  the  name  of  each  class 
is  of  itself  a  definition,  and  should  give  a  fair  conception  of  the  dis- 
tinction to  be  made  between  the  several  classes,  but  an  idea  regarding 
the  characteristics  which  have  served  in  grading  the  wines  which  we 
actually  produce  in  Italy. 

A.  High'ClasB  Wines, — These  are  wines  which  are  produced  in  certain 
spots,  or  rather  which  are  obtained  from  certain  varieties  of  grapes,  grown 
in  especially  favorable  conditions  of  climate,  and  more  particularly  of 
soil,  compared  with  those  of  the  circumjacent  vineyards;  wines  which 
also,  it  may  be  said,  are  the  product  of  an  almost  infinite  series  of  care- 
ful treatments,  beginning  in  the  vineyard  apd  continued  through  the 
vintage  and  during  the  whole  time,  which  is  certainly  not  brief,  of  their 
conservation;  wines,  in  short,  which  unite  in  themselves  all  the  char- 
acteristics and  qualities  which  should  be  found  in  a  fine  wine,  united 
with  the  greatest  delicacy  and  fragrance  of  aroma  and  freshness  on  the 
palate.  An  Italian  wine  which  belongs  to  this  class  is  the  Chianti  di 
Brolio.  Of  the  French  wines  of  Bordeaux,  or  more  precisely  of  the 
M^doc,  there  are  Chateau-Lafite  and  Chateau-la-Tour,  the  latter  of 
which  is  distinguished  from  the  former  by  a  slightly  heavier  body  and 
a  more  pronounced  flavor  and  aroma. 

B.  Fine  Wines. — These  are  wines  which  approach  very  nearly  to  the 
preceding  class,  but  are,  nevertheless,  somewhat  inferior  to  them,  either 
in  delicacy  of  aroma  or  in  some  other  quality;  very  often  they  lack  or 
are  deficient  in  the  freshness  which  distinguishes  the  first  class.  These 
wines  are  very  often  the  product  of  grapes  grown  in  the  neighborhood 
of  the  vineyards  producing  the  first-class  wines  which  have  given 
renown  to  the  locality,  but  they  may  be  made  from  grapes  grown  in 
other  localities.  To  this  second  class  belong,  for  example,  those  wines 
of  Chianti  which  resemble  greatly  in  character  the  Chianti  di  Brolio, 
but  do  not  equal  it.  In  the  same  way  among  the  French  wines  of  the 
Medoc,  Saint-Julien  and  Saint-Estephe  approach  but  are  not  equal  to 
Chateau-Lafite. 

It  may  very  possibly  be  that  some  of  the  wines  of  Chianti  exhibit 
qualities  which  place  them,  so  to  speak,  in  rank  with  the  Chianti  di 
Brolio;  then  from  the  second  they  must  be  promoted  to  the  first  class, 
as  is  the  case  with  Chateau-la-Tour,  which,  though  somewhat  different,  is 
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deemed  worthy  to  stand  in  rank  with  Chateau-Lafite  and  the  other  two, 
Chateaux-Margaux  and  Chateau-Haut-Brion,  which  together  form  the 
four  "  grands  vins/'  high-class  wines  of  the  Gironde. 

C.  Fine  Common  Winea. — In  this  third  category  are  placed  those 
wines  which  are  intermediate  between  the  fine  wines  and  the  common 
wines.  This  class  of  wines  can  be  produced  in  large  quantities  in  Italy, 
as  there  are  numerous  regions  both  in  the  hills  and  plains  which  pre- 
sent the  requisite  favorable  conditions. 

The  wines  in  question  generally  lack  or  are  deficient  in  delicacy; 
with  time,  and  sometimes,  too,  with  a  little  artificial  aid,  they  acquire 
some  aroma  which  is  not,  however,  always  very  delicate.  These  wines 
form,  or  ought  to  form,  the  bulk  of  our  export  trade;  but  if  we  wish  to  do 
a  steady  trade  we  must  set  ourselves  diligently  to  make  and  properly 
handle  these  wines.  To  do  this  the  producers  must  abandon  the  idea 
of  making  high-class  wines,  and  confine  themselves  to  wines  of  this 
kind. 

The  wines  of  this  class  produced  in  Italy,  especially  by  those  who 
have  recourse  to  artificial  additions,  or  who  do  not  well  understand  the 
processes  of  wine  making,  present  a  certain  dryness  to  the  taste  which 
is  not  exactly  pleasing. 

The  taster  will  pronounce  them  sound  wines  without  any  particular 
defect,  but  he  is  not  quite  satisfied.  This  may  be  owing  to  an  artificial 
aroma,  or  to  the  addition  of  alcohol;  it  may  be  caused  by  heating,  or  by 
a  too  violent  fermentation,  to  the  grapes  having  been  picked  at  the 
wrong  time,  or  to  an  injudicious  correction  of  the  must,  or — but  as  this 
is  not  the  place  to  try  to  account  for  it  it  will  suffice  to  state  the  fact. 

Such  artificial  aids,  then,  as  the  addition  of  drugs,  the  drying  of  the 
grapes,  heating,  etc.,  should  be  abandoned,  and  instead  a  judicious  choice 
of  vines,  or  a  blending  of  grapes  or  wines  substituted;  in  this  way  it 
will  be  possible  to  deliver  to  the  trade  wines  which  have  a  sufficient 
freshness  of  taste  and  frankness  of  flavor;  they  will  be  to  a  certain 
extent  smooth  and  delicate,  and  will  possess  more  or  less  of  that  fruity 
taste  so  much  liked  by  consumers. 

D.  Common  Wines,  or  Wines  of  the  Plains, — This  is  a  class  of  wines 
of  which  it  is  not  very  easy  to  give  a  definition  or  to  point  out  its  exact 
Umits  in  order  that  it  may  not  be  confused  with  the  preceding  or  com- 
prehended in  the  following  class.  To  prove  that  this  is  a  real  difficulty 
it  will  suffice  to  quote  the  eminent  agriculturist,  F.  Re:  "I  have  some- 
times drunk  wines  made  from  grapes  grown  in  a  naturally  clayey  soil, 
subjected  to  irrigation,  which  were  very  good,  and  some  even  which 
seemed  to  be  of  superior  excellence." 

I  should  therefore  state  that  all  wines  grown  on  level  ground  cannot 
be  classed  as  common  wines;  even  on  the  plains,  when  the  climate  and 
especially  when  the  soil  and  the  variety  of  grapes  are  particularly  favor- 
able, choice  wines  may  be  produced  which  are  worthy  to  figure  in  the 
preceding  class. 

The  division  or  class  of  common  wines  comprises  all  those  wines  con- 
sumed in  the  largest  quantities,  and  which,  because  of  the  ease  and 
economy  with  which  they  are  produced,  can  be  sold  at  a  low  price,  so  that 
they  find  steady  consumers  among  the  working  classes,  who  consume, 
after  all,  the  greater  part  of  the  product  of  the  vineyards. 

These  wines  are  most  commonly  the  product  of  grapes  grown  on  the 
plain,  either  in  vineyards  or  associated  with  other  crops;  this  does  not 
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exclude  the  possibility  of  producing  such  wines  from  grapes  grown  on 
hills,  and  especially  when  -the  exposure  is  unfavorable,  or  when  the 
nature  of  the  soil  is  unsuitable,  or  when,  on  account  of  the  ignorance 
of  the  grape  grower,  who  prefers  quantity  to  quality,  he  plants  by  pref- 
erence those  varieties  which  give  an  abundant  crop  of  very  inferior 
grapes.  Wines  of  this  class  have  very  poor  keeping  qualities,  lasting 
two  years  at  the  most,  and  in  general  in  aging,  with  the  exception  of 
those  which  are  very  rough  and  astringent,  deteriorate  instead  of  im- 
proving. 

These  wines  are  sufficiently  alcoholic,  but  owe  their  conservation  less 
to  their  alcohol  than  to  their  acids,  among  which,  with  many  of  them, 
must  be  included  carbonic  acid.  To  their  acids,  also,  they  owe  most  of 
their  hygienic  value,  which  is  to  aid  in  the  digestion  of  the  food  con- 
sumed by  the  laborers  who  drink  them — food  which  is  naturally  diffi- 
cult of  digestion,  and  rendered  more  so  by  its  ill  preparation. 

These  wines  are  more  nutritious  than  are  those  of  the  preceding  class, 
containing,  as  they  do,  larger  quantities  of  albuminoids,  in  which  grapes 
from  the  plains  usually  abound.  The  reason  of  the  greater  abundance 
of  nitrogenous  matters  in  inif'erior  grapes  is  the  natural  fertility  of  the 
soil  on  which  they  have  l^een  grown,  or  the  fact  that  this  ground  has 
been  manured  with  nitrogenous  fertilizers,  with  the  idea  of  increasing 
the  bearing  of  grapes  or  the  production  of  wood  and  foliage. 

These  wines  are  naturally  very  variable,  differing  greatly  according  to 
the  conditions  of  soil,  climate,  and  aspect  under  which  they  have  been 
produced.  To  further  increase  this  variability  man  does  his  best,  seem- 
ing to  take  a  delight  in  practicing  methods  of  wine  making  that  are 
apparently  ingeniously  calculated  to  spoil  the  wine. 

A  wine  of  this  class  should  be  of  easy  digestion,  and  easily  consumed 
in  moderate  quantities,  without  affecting  the  head  or  the  stomach.  It 
should  be  smooth,  clean  tasting,  well  fermented,  with  a  certain  amount 
of  flavor  and  acid,  and  should  show  none  of  the  effects  of  secondary  fer- 
mentations to  which  these  wines  are  so  subject;  finally,  it  should  possess 
a  good,  bright,  but  not  deep,  color. 

I  have  said  a  wine  of  this  class  "should  be"  all  this, because  only  too 
often,  on  account  of  careless  making  or  improper  handling,  they  are 
anything  but  healthful;  they  are,  on  the  contrary,  heavy  and  indigesti- 
ble, causing,  even  when  used  sparingly,  disturbances  of  the  head  and 
stomach;  they  are  heavy-bodied  wines,  and  so  thick  as  to  be  appropri- 
ately called  by  some  people,  "vini  carnosi;"  their  defects  are  usually 
due  to  the  vessels  in  which  they  have  been  made  and  kept,  to  bad  fer- 
mentation, or  to  the  addition  of  substances  which  have  been  put  in  with 
the  intention  of  preserving  the  wine,  or  of  masking  its  defects.  They 
are  often  costive  and  overcharged  with  tannin  and  coloring  matter, 
recalling,  the  moment  they  touch  the  palate,  the  flavor  of  ink.  Their 
color  is  generally  unstable  and  dull. 

E.  Low-grade  Wines. — These  wines  occupy  the  lowest  grade  on  \he 
oenological  scale,  that  is  to  say,  among  natural  wines.  In  drinking  one 
of  these  wines  one  asks  himself  if  it  is  really  a  wine  or  not  rather  a 
piquette  or  mixture  of  water  and  wine,  with  superabundance  of  the 
former.  Except  color,  these  wines  are  deficient  in  all  the  elements 
proper  to  wine.  They  must  be  consumed  promptly  during  the  winter, 
or  they  cease  to  be  wine.  Generally,  to  render  them  drinkable  at  all, 
they  must  be  left  for  some  time  on  their  pomace,  or  on  that  of  better 
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wines;  or  else  they  can  be  cut  with  other  wines,  or  be  given  the  treat- 
ment usual  in  Tuscany,  known  as  the  "  governo." 

When  these  wiiies  are  sound  they  do  very  well  for  cutting  with  other 
wines,  thus  making  a  blend  which  can  be  classed  with  the  common 
wines,  or  even  sometimes  with  the  third  class,  or  fine  common  wines. 

2.  Dessert  or  Alcoholic  Wines, 

This  class  inclades  all  those  wines  which  the  French  call  "  vins  de 
luxe,"  and  therefore  champagnes  and  other  sparkling  wines,  which,  how- 
ever, are,  unlike  most  of  this  class,  of  relatively  low  alcoholic  strength. 

Sparkling  wines  are  placed  here  because,  as  a  rule,  they  are  of  high 
cost,  and  therefore  "vins  de  luxe."  However,  we  are  now  producing 
natural  wines  which  are  afterwards  artificially  made  sparkling,  at  a 
much  less  cost;  and'  this  industry  is  assuming  such  proportions  that  it 
cannot  well  be  overlooked. 

Apparatus  of  diff'erent  kinds  for  the  production  of  sparkling  wines 
have  been  known  and  used  for  a  long  time  in  France,  Germany,  and 
Austria. 

Latterly  the  practice  of  artificially  making  champagne  from  natural 
dry  Yrines  has  been  extensively  followed  in  Italy;  this  is  due  to  the  in- 
vention of  the  apparatus  of  Carpene,  which  possesses  above  all  previous 
systems  the  advantages  of  simplicity  and  cheapness.  This  system  has 
rendered  possible  the  production  of  good  sparkling  wines  at  a  moderate 
cost. 

With  this  explanation  regarding  champagne,  and  the  reason  for  plac- 
ing it  in  this  class,  I  pass  to  those  wines  more  properly  belonging  to  it, 
and  here  give  Polacci's  definition  of  "  vini  di  lusso." 

These  wines  are  nearly  always  alcoholic,  more  or  less  aromatic,  and 
are  drunk,  as  a  rule,  after  dinner,  on  which  account  they  are  called  by 
foreigners  dessert  or  after-dinner  wines.  They  are,  so  to  speak,  concen- 
trated, and  are  sipped  from  small  glasses  like  cordials,  for  which  reason 
the  French  know  them  as  "  vins  de  liqueurs."  We  know  them  as  "  vini 
di  lusso,"  because  they  are  certainly  not  necessary  beverages,  and  from 
their  high  cost  are  usually  reserved  for  the  tables  of  the  rich. 

The  many  and  diverse  wines  of  this  class  can  be  divided,  or  rather 
united,  under  the  following  heads:  Sweet  Wines;  Alcoholic  Wines;  Spark- 
ling Wines. 

In  this  class  are  wines  so  well  known,  and  of  such  special  character, 
that  it  is  difficult  to  class  them  together,  and  each  is  usually  spoken  of 
by  itself  as  almost  forming  a  class  apart;  as  with  the  wines  in  the  first 
class,  the  "grand  vins,"  their  qualities  and  peculiarities  are  so  well 
known  that  their  names  alone  is  a  sufficient  description;  such  wines  are 
Marsala,  Lacrima  Christi,  Vernaccia  di  Sardegna,  Malvasia  di  Lipari,  etc. 

3.  Cutting  Wines. 

These  wines  are  rich  in  alcohol,  coloring  matter,  and  body,  but  often 
deficient  in  acid;  they  cannot  be  drunk  alone,  and  the  only  reason  for 
producing  them  is  that  there  are  localities  which  produce  wines  which 
are  thin,  poor  in  color,  weak  in  alcohol,  and  generally  lacking  in  those 
qualities  which  wines  of  this  class  have  in  excess.  A  mixture  of  these 
two  kinds  of  wine,  each  of  which  alone  is  of  little  value,  produce  a  wine 
which  is  sustaining  and  nutritious,  and  especially  suited  to  the  needs 
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and  means  of  the  laboring  classes.  The  better  kinds  of  these  wines 
may  even  be  blended  to  form  a  wine  which  might  be  placed  among  the 
fine  common  wines,  or  third  class,  and  not  unworthy  of  the  honor  of 
bottling. 

At  the  present  day  the  French  wine  merchants  use  large  quantities 
of  cutting  wines  imported  from  Italy,  Spain,  and  Dalmatia.  Before  the 
invasion  of  the  phylloxera,  their  blends  were  made  with  the  wines  of 
Roussillon,  Languedoc,  Pyrenees-orientales,  Aude,  Gard,  Tarn,  etc.,  all 
wines  rich  in  coloring  matter  and  alcohol,  solid  and  heavy-bodied,  and 
at  the  same  time  smooth,  delicate,  and  with  a  characteristic  and  per- 
sistent aroma  which  is  very  pleasing. 

Here  is,  for  example,  a  blend  or  mixture  of  different  wines  formerly 
much  in  vogue  in  France: 

Wine  of  Rouseillon 30  litres. 

Wine  of  Narbonne _ -. _.  60  litres. 

Wine  of  Cher _ ..._ 30  litres. 

Wine  of  Poitou,  blanc 60  litres. 

Wine  of  Bourgogne _ _ 30  litres. 

Wine  of  Pique-poule,  at  15  percent 15  litres. 

Total - 225  litres. 

A  French  writer  thus  justly  expresses  himself:  "After  the  invasion  of 
France  by  the  phylloxera,  commerce  drew  contributions  from  all  wine- 
producing  regions;  science  was  also  brought  to  its  aid;  an  immense 
productive  movement  commenced,  not  only  in  France,  but  in  foreign 
countries,  and  now  wines  flow  in  from  all  parts,  from  Spain,  Italy,  Austria, 
Greece,  the  Crimea,  and  even  from  Australia;  wines  of  all  kinds,  which, 
passing  through  the  skillful  hands  of  our  merchants,  there  receive  the 
official  seal,  the  inimitable  touch,  which  serves  them  for  passport  to  the 
wine  connoisseurs  of  the  entire  world."  Further  on  we  read:  "In  this 
combination  each  region  plays  its  role,  and  helps  towards  the  final  result 
that  we  desire  to  obtain;  from  Italy  the  blend  obtains  strength,  extract, 
body;  Spain  supplies  softness  and  fruitiness;  our  own  wines  add 
piquancy,  and  economize  on  the  price  of  production." 

In  whatever  way  the  cutting  is  done,  and  whatever  the  combination 
adopted,  the  following  may  be  taken  in  general  as  the  composition  of 
most  blends: 

One  third  wine  of  Italy; 

One  third  wine  of  Spain; 

One  third  "  petits  vins  "  of  France,  or  wine  made  from  dried  grapes. 

Cutting  wines  are  then  of  no  little  importance  to  wine  growing  in 
France,  or  rather  to  the  French  wine  trade;  why  then,  should  they  not 
be  as  important  to  ours,  especially  now  that  the  two  are  in  competition? 

Let  us  then  produce  cutting  wines,  but  let  them  be  well  made  and 
sound.  By  such  wines  the  Italian  wine  trade  will  be  benefited  as  much 
as  is  the  French  now. 


WINE   AND   THE   ART  OP   WINE  TASTING.  17 


n. 

TASTING. 

The  word  "tasting"  is  not  used  with  its  ordinary  signification  when 
referring  to  wine,  but  means,  in  that  case,  not  only  the  testing  of  its 
flavor  by  means  of  the  gustatory  organs,  but  also  a  careful  examination 
of  the  wine  in  other  ways;  of  its  appearance,  of  its  bouquet,  as  well  as 
of  its  effect  upon  the  palate;  all  of  which  is  necessary  before  a  final 
judgment  can  be  passed  on  its  character,  its  qualities,  and  its  defects. 

Wine  tasting  is  a  somewhat  difficult  art,  which  cannot  be  acquired 
without  long  practice,  and  then  only  by  one  who  possesses  a  clear  eye 
and  very  delicate  organs  of  taste  and  smell.  When  the  last  two  organs 
have  the  requisite  sensibility,  practice  alone  is  necessary  to  give  them 
the  skill  needed  in  tasting  a  wine. 

It  is  by  frequent  tasting,  by  making  comparisons,  by  the  examination 
of  good  types,  that  this  delicacy  and  sensibility  of  the  palate  is  developed 
which  enables  it  to  detect  and  appreciate  the  faintest  aroma,  flavor,  or 
bouquet,  as  well  as  the  slightest  defect. 

Practically  the  tasting  of  a  wine  is,  up  to  a  certain  point,  of  more 
importance  than  its  chemical  analysis.  Analysis  shows  us  the  principal 
components  of  the  wine  and  the  proportions  in  which  they  are  combined; 
tasting  tells  us  whether  these  components  are  in  proper  proportions  to 
form  an  harmonious  whole,  or  are,  some  of  them,  in  excessive  or  deficient 
amounts;  whether  the  wine  has  **  seve,"  bouquet,  aroma;  whether  it  is 
mature  or  not;  whether  it  should  be  racked  or  bottled;  what  its  defects 
are,  its  keeping  qualities,  etc. 

Any  one  can  say  whether  a  wine  pleases  him  or  not,  but  only  the 
experienced  taster  can  pronounce  with  any  degree  of  certainty  on  the 
real  properties  and  character  of  a  wine.  A  good  wine  may  be  pleasing 
to-day  and  not  so  to-morrow,  on  account  of  slight  exterior  influences 
which  are  dangerous  to  its  stability  but  may  be  only  transitory  in  their 
eflFects,  and  the  wine  may  recover  and  be  as  good  as  ever. 

In  order  to  make  useful  deductions  it  is  of  the  highest  importance,  in 
fact  absolutely  necessary,  to  be  able  to  appreciate  and  reflect  on  the  sen- 
sations experienced  in  the  tasting.  It  is  not  every  one  who  can  appre- 
ciate the  true  import  of  what  they  perceive,  but  only  those  who  have 
trained  themselves  by  long  practice. 

The  experienced  taster,  when  called  upon  to  give  his  opinion,  looks  at 
and  attentively  examines  the  wine.  He  then  agitates  it  by  shaking  the 
glass,  and,  when  necessary,  places  his  hand  round  the  glass  in  such  a 
way  as  to  warm  the  wine,  thus  favoring  the  volatilization  of  those  mat- 
ters which  aflect  the  olfactory  organs;  he  then  tastes  it. 

Sometimes  the  simple  agitation  of  the  wine  by  twirling  the  glass  is 
not  sufficient,  especially  when  the  sparkling  and  bouquet  are  to  be  par- 
ticularly noticed.  In  this  case  the  wine  must  be  more  thoroughly 
shaken,  which  is  done  by  placing  the  palm  of  the  left  hand  over  the 
mouth  of  the  glass,  and  then  striking  the  bottom  of  it  forcibly  against 
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the  knee.  This  causes  the  wine  to  give  off  its  odors,  and  in  the  case  of 
sparkling  wines  its  carbonic  acid,  more  freely.  The  method,  writes 
Ottavi,  is  not  very  polished  or  elegant,  but  accomplishes  the  purpose 
very  well. 

As  can  be  easily  seen  the  wine  taster  should  preserve  his  senses,  that 
is,  those  of  smell  and  taste,  with  their  utmost  sensibility;  this  is  only 
done  by  avoiding  excesses  of  all  kinds,  for  these  in  course  of  time  are 
bound  to  diminish  that  sensibility,  or  to  destroy  it  completely.  Thus 
he  must  abstain  from  all  highly  alcoholic  beverages,  from  strongly 
salted  or  flavored  dishes,  from  tobacco  in  any  form,  and  in  general  from 
everything  that  acts  too  energetically  on  the  organs  of  the  above- 
mentioned  senses. 

Physical  indisposition,  more  especially  affections  of  the  nasal  organs, 
the  mouth,  or  throat,  diminish  or  destroy  all  sensibility  of  the  senses  of 
taste  and  smell. 

"Wine  should  not  be  tasted  fasting,  or  it  will  taste  weak  and  insipid; 
nor  after  drinking  wine;  nor  with  a  full  stomach.  Moreover,  the  taster 
should  not  have  eaten  anything  sour,  salt,  or  bitter,  nor  anything  which 
might  change  his  taste;  but  he  should  have  eaten  a  little,  but  not  yet 
have  digested  it." — Carlo  Stefano. 

The  taster  should  not  attempt  to  give  his  opinion  of  more  than  a 
certain  number  of  wines  at  a  time,  as  after  having  tasted  a  certain 
number  the  senses  become  temporarily  much  impaired  and  incapable  of 
nice  discrimination;  nor  should  he  judge  of  a  wine  after  an  abundant 
repast,  as  the  various  flavors  of  highly  seasoned  or  sweetened  foods  have 
a  great  influence  on  the  palate,  and  prevent  it  from  judging  a  wine 
critically. 

It  is  a  well-known  fact  that  after  eating  sweet  fruit  a  wine  seems  to 
be  rougher  and  harsher  than  it  really  is,  whilst  cheese,  nuts,  artichokes, 
etc.,  make  it  appear  smoother  and  more  delicate. 

With  piquant  cheese,  like  Parmigiano  and  Roquefort  more  especially, 
which  Grimod  de  la  Reyniere  has  called  "  the  tippler's  biscuit,"  all 
wines  seem  good,  or  at  least  much  better  than  they  really  are.  It  is 
also  true  that  strong  and  badly  tasting  wines  when  drunk  undiluted 
destroy  the  sensibility  of  the  palate;  people  habituated  to  these  wines 
end  by  being  unable  to  find  any  taste  in  the  fine  wines  of  delicate  flavor 
which  are  the  delight  of  the  connoisseur. 

Tasters  who  are  accustomed  only  to  high-class  wines,  when  they  taste 
ordinary  or  low-class  wines  are  apt  to  underrate  them,  if  they  do  not 
reject  them  as  altogether  valueless,  though  they  may  be  sound  and 
clean  tasting. 

On  the  other  hand,  tasters  accustomed  to  ordinary  wines  almost 
always  deem  the  prices  paid  for  high-class  wines  excessive. 

This  suggests  the  importance  of  habit  as  a  factor  in  the  modifications 
which  the  taste  may  undergo.  It  may  easily  happen  that  the  prolonged 
use  of  a  substance  may  render  the  sense  of  taste  obtuse,  and  that  the 
tongue  may  become  "  saturated,"  as  Brillat-Savarin  says  in  one  of  his 
happy  aphorisms.  Thus,  when  the  palate  has  become  habituated  to  a 
taste,  that  which  at  first  was  intolerable  becomes  often  pleasing  and 
even  necessary.  Generally,  however,  habit  educates  the  sense  of  taste 
and  renders  it  acute. 

Sometimes  a  taster  is  called  upon  t6  give  an  opinion  as  to  the  character, 
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the  good  or  bad  qualities  of  a  wine  of  a  certain  locality  or  of  some  par- 
ticular producer  or  vineyard;  in  this  case,  even  though  he  may  be  w,ell 
acquainted  with  the  kind  of  wine,  to  be  able  to  give  his  decision  with 
more  confidence,  he  will  carefully  provide  himself  with  a  wine  of  the 
same  type  as  that  which  he  is  called  upon  to  judge;  he  can  thus  receive 
material  aid  by  making  a  comparison. 

Naturally,  a  taster  who  is  used  to  the  wines  of  a  certain  locality  or 
country  will  be  more  easily  able  to  detect  the  slightest  differences 
between  the  wines  of  that  locality,  especially  those  differences  in  fine 
wines  which  distinguish  wines  produced  by  different  vineyards  even  in 
the  same  locality,  and  when  planted  with  the  same  varieties  of  grapes. 

A  taster  should  be  very  cautious  in  giving  an  opinion  of  a  young 
wine,  or  of  one  whose  origin  is  unknown,  and  of  pronouncing  on  its  in- 
trinsic worth;  the  youth  of  the  wine  will  often  mask  defects,  which, 
later,  become  apparent. 

When  it  is  found  necessary  to  taste  several  wines  in  succession,  it  is  a 
good  practice  to  eat  a  little  dry  bread  between  each  wine,  or  to  rinse  out 
the  mouth  with  a  little  fresh  water,  to  neutralize  the  palate,  so  to  speak. 

It  is  always  good  to  rinse  out  the  mouth  with  fresh  water  before  com- 
mencing to  taste. 

Before  commencing  the  tasting,  or  rather  the  final  tasting — that  on 
which  is  based  the  concluding  judgment — the  wines  should  be  sorted; 
for  example,  if  the  wines  are  of  ^the  same  kind,  but  of  different  ages,  it 
is  best  to  begin  by  tasting  the  weakest,  thinnest,  or  greenest  wines, 
reserving  the  maturer  wines  and  those  which  are  more  aromatic,  smooth, 
or  alcoholic  for  the  last. 

The  same  is  true  when  there  are  many  and  diverse  wines,  as  at  an 
exposition.  In  this  case  the  tasting  proper  should  be  preceded  by  an 
arranging  of  the  various  wines,  a  thing  which  is  not  done  at  all,  or 
badly  done  as  a  rule,  much  to  the  detriment  of  the  exhibitors.  This 
selection  should  be  based  not  on  the  labels  on  the  bottles,  or  on  the 
statements  of  the  exhibitors,  but  on  a  preliminary  tasting;  in  this  way 
those  who  are  to  judge  the  wines  will  not  be  presented  successively 
with  different  types  of  wine,  with  wines  of  different  qualities  and  ages 
together,  and,  as  is  unfortunately  the  case,  sometimes  with  defective  or 
bad  ones. 

There  are  tasters  who  are  ready  at  any  time  to  pass  judgment  on  a  wine; 
they  will  even  taste  directly  after  smoking.  Their  opinion,  to  say  the 
least,  is  of  little  value. 

A  good  taster  is  not  always  in  condition  to  exercise  his  art,  and  for 
that  reason  must  sometimes  refuse  to  make  a  tasting  when  he  does  not 
feel  in  a  state  to  judge  critically. 

Here  I  may  appropriately  remark  that  the  wine  dealer  often  relies  too 
much  on  the  lack  of  delicacy  of  taste  on  the  part  of  the  consumer.  He 
should  remember  that  among  his  customers  there  is  occasionally  a  con- 
noisseur, or  at  least  a  fairly  good  taster,  who  can  appreciate  the  wine  at 
its  true  worth,  and  whose  opinion  is  followed  by  the  majority  of  his  other 
customers. 

A  little  advice  is  needed  also  by  those  who  are  called  upon  to  judge 
competing  wines  at  exhibitions  or  elsewhere. 

Without  exaggeration,  I  may  say  that  there  is  scarcely  a  person  in 
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Italy,  connected  in  any  way  *ith  wine,  who  has  not  been  called  upon  to 
act  as  judge  in  competitions  of  this  kind.  I  need  not  say  how  much 
harm  this  has  done  our  national  wine  industry;  I  will  simply,  with 
Polacci,  express  the  desire  that  we  might  see  some  day  in  Italy  "  una 
vera  magistratura  enologica,"  a  body  of  competent  men  to  look  after 
these  affairs. 

We  will  now  return  to  our  tasting.  The  forenoon  is  the  time  best 
adapted  for  wine  tasting;  the  wines  are  of  the  proper  temperature,  a 
temperature  which  varies  for  red  wines  between  54°  and  60°  F.,  and 
for  white  wines  between  50°  and  54°  P.;  the  taster  is  in  good  condition, 
and  consequently  the  tasting  may  begin. 

There  should  be  no  bad  odors  present,  and  the  place  in  which  the  tast- 
ing* takes  place  should  be  well  lighted  with  diffused  light,  not  obscurely 
through  a  small  and  narrow  window,  nor  too  brightly  by  the  direct  rays 
of  the  sun;  it  should  be  remote  from  all  noise,  where  the  taster  can 
remain  quite  undisturbed. 

It  is  a  fact  admitted  by  physiologists  that  the  senses  exercise  a  mutual 
influence  on  one  another,  so  that  anything  that  excites  one  sense  has 
the  effect  of  increasing  the  acuteness  of  the  other. 

This  reciprocal  influence  seems  to  be  confirmed  by  the  recent  researches 
of  Dr.  Albertini,  who  says  that  the  defect  of  color-blindness  is  accompa- 
nied by  a  corresponding  deafness  for  certain  sounds.  Thus,  those  who 
cannot  perceive  red  cannot  distinguish  sol,  while  those  who  are  color- 
blind for  green  are  unable  to  recognize  re;  to  this  lack  of  oral  perception 
is  joined  the  inability  to  reproduce  these  notes  with  the  vocal  organs. 

"The  taster,"  writes  Franck,  "should  be  deaf  and  dumb;  deaf,  in  order 
that  his  judgment  of  the  various  qualities  and  defects  revealed  to  him 
by  his  senses  may  be  undisturbed;  dumb,  in  order  to  prevent  the  expres- 
sion of  a  hasty  or  insufficiently  considered  opinion." 

Every  one  has  noticed  how  a  gourmand  will  close  his  eyes  in  order 
better  to  appreciate  the  delicate  flavors  of  a  substance,  thus  bringing  his 
mind  to  a  proper  state  of  attention  by  the  absence  of  all  other  excite- 
ment. This  will  explain  the  exclamation  of  the  court  parasite,  who,  dis- 
gusted with  his  too  turbulent  table  companions,  cried:  "  Hush!  You  do 
not  understand  what  you  are  eating." 

*Here  the  question  asked  in  "Conseils  d'un  amateur:"  How  should  wine  be  drunk? 
might  approi)riateI^  be  answered.  In  our  opinion,  in  order  that  the  benefits  of  drinking 
it  may  be  enioyed  in  their  fullness,  the  first  thing  necessary  is  that  the  wine  shall  be 
presented  in  the  manner  most  pleasing  to  the  eye  and  to  the  palate,  for  this  impression 
on  the  senses  has  a  most  important  influence  on  the  rest  of  our  body.  With  ^his  end 
in  view  we  should  be  scrupulously  careful  to  have  the  wine  at  the  exact  degree  of  tem- 
perature that  the  nature  and  quality  of  the  wine  demand  for  the  proper  development  of 
its  flavor  and  bouquet,  and  then  to  make  a  judicious  choice  of  the  kind  of  glasses  m  which 
it  is  to  be  served.  For  Bordeaux,  Burgundy,  Chianti,  Barolo,  etc.,  the  proper  temperature 
is  that  of  the  dining-room^  where  they  should  be  placed  for  some  hours  before  they  are 
to  be  consumed.  W  hite  wmes,  sweet  wines,  etc.,  must  be  of  the  temperature  of  the  cellar, 
that  is,  supposing  the  cellar  is  very  cool,  otherwise  it  is  necessary  to  cool  the  wine,  either 
by  placing  the  bottles  on  ice,  or  by  placing  them  in  water  containing  a  few  lumps  of  ice, 
but  never  in  the  ice,  for  that  completely  destroys  the  character  of  the  wine.  Champagne 
is  the  only  wine  that  may  be  put  in  ice,  but  even  in  this  case  discretion  should  be  used, 
and  if  the  wine  is  put  in  ice  for  three  or  four  hours  before  being  used  it  will  be  found 
sufficient,  and  the  wine  should  then  be  served  directly  from  tne  bottle.  It  is  then  a 
great  mistake  to  place  wine  in  ice  or  in  freezing  mixtures,  for  a  wine  so  treated  destroys 
the  appetite  and  is  injurious  to  the  health. 

The  practice  of  pouring  champagne  into  decanters  containing  ice  cannot  be  too  strongly 
deprecated.  In  the  first  place,  it  is  not  wine  you  drink,  but  a  mixture  of  champagne 
and  water;  and  secondly,  the  temperature  is  never  right,  as  it  cannot  be  regulated. 

Liet  us  add  that  ice  should  never  be  put  into  wine,  for  it  destroys  the  bouquet  and  flavor 
of  the  wine,  and  if  it  gives  a  momentary  pleasure  to  the  palate  by  a  sense  of  coolness,  it 
also  renders  the  digestion  slow  and  laborious. 
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The  taster  should  be  provided  with  a  porcelain  cup,  or  with  the  Bor- 
delais  silver  cup,  which,  however,  may  be  made  smooth,  and  if  so,  the 
bottom  should  be  a  little  raised;  this  cup  is  especially  applicable  to 
young  or  blending  wines,  as  it  is  the  best  for  observing  the  tint  and 
intensity  of  color  and  the  degree  of  limpidity. 

There  are  two  kinds  of  Bordelais  cups;  one  preferred  by  the  sellers, 
and  the  other  by  the  buyers. 

Naturally  the  seller  tries  to  show  oflf  his  wine  to  the  best  advantage; 
for  this  purpose  he  prefers  a  cup  with  a  raised  bottom,  bright,  shining 
hollows  in  the  sides,  and  a  large  rim,  on  which  the  rays  of  light  have  a 
pleasing  effect. 

The  high  rim  and  the  yellowish  tint  that  the  maker  gives  to  the  silver 
of  the  cup  concur  to  improve  the  appearance  of  the  wine.  The  buyer's 
cup,  on  the  contrary,  is  of  silver  of  its  natural  color,  and  without  the 
exaggerated  rim,  and  without  anything  that  might  modify  the  appear- 
ance of  the  product  to  be  examined. 

In  Bordeaux  they  prefer  a  cup  almost  without  border,  a  kind  of  plain 
saucer,  having  in  the  center  a  slight  convexity.  In  this  cup  the  wine 
appears  exactly  as  it  is,  without  the  slightest  artificial  alteration. 

Lately  the  buyers  of  the  Gifonde  have  begun  to  use  the  twin  cup — 
that  is,  two  cups  joined  together  with  a  hinge — by  means  of  which  it  is 
possible  to  have  two  wines,  which  it  is  desired  to  compare,  in  almost  the 
same  conditions  with  regard  to  light. 

Besides  the  Bordelais  cup  he  should  have  at  his  disposal  glasses 
of  various  forms,  but  all  thin  and  homogeneous.  Some  should  be 
chalice-shaped,  but  not  too  long;  some  of  the  shape  known  as  **  Borde- 
lais;" some  cognac  glasses,  narrow  at  the  mouth  and  widening  below, 
that  is,  truncate  egg-shaped.  By  means  of  the  latter,  the  bouquet,  fra- 
grance, and  odors  generally  can  be  best  perceived,  especially  when  their 
disengagement  is  aided  by  shaking. 

Conical  glasses,  on  account  of  their  form,  serve  very  well  to  judge  of 
the  color  of  a  wine,  as  according  to  the  height  in  the  glass  where  the 
wine  is  examined,  there  will  be  a  greater  or  less  thickness  for  the  rays 
of  light  to  traverse.  Between  the  two  extremes  the  differences  of  tint 
(the  gamut  of  color  going  from  rose  to  red  in  the  case  of  red  wines,  and 
from  white  to  golden  in  the  case  of  white  wines)  is  very  interesting,  and 
may  sometimes  give  very  useful  hints. 

The  different  aspects  under  which  a  wine  can  be  considered  ate  so 
numerous,  there  is  such  an  almost  infinite  number  of  possible  differences 
in  the  various  qualities  and  defects  that  have  to  be  considered,  that  even 
the  most  expert  taster  would  find  himself  in  great  perplexity  without  a 
proper  and  systematic  arrangement  of  his  sensations.  To  avoid  this 
perplexity  he  proceeds  as  follows: 

He  takes  a  glass  containing  a  small  quantity  of  the  wine;  raises  it  to 
a  level  with  his  eyes,  examining  it  carefully  first  at  arm's  length,  and 
afterwards  more  closely;  raises  and  lowers  the  glass  in  order  to  view  the 
wine  from  above  and  from  below.  By  inclining  the  glass  and  viewing  it 
in  different  positions,  by  giving  the  wine  a  rotary  motion,  making  it  rise 
up  the  sides  of  the  glass,  he  is  assisted  in  his  observations.  In  this  way 
the  taster  learns  all  that  can  be  discerned  by  the  organ  of  sight,  namely: 
the  color  or  colors,  the  degree  of  limpidity,  the  disengagement  of  bubbles 
of  gas,  and  the  degree  of  persistence  with  which  they  cling  to  the  sides 
of  the  glass. 

Its  appearance  is,  to  a  certain  point,  a  sign  of  the  condition  of  tb 
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wine;  from  it  the  taster  receives  his  first  impressions  and  begins  to  form 
his  opinion;  this  opinion  is  as  yet,  however,  very  relative,  and  rests  only 
on  probabilities,  as  a  good  wine  may  possibly  wear  the  aspect  of  a  bad 
one. 

"  Limpidity  and  vivid  color  are  favorable  signs,"  writes  Guyot,  "  but 
they  do  not  constitute  high  quality,  though  the  contrary  appearances 
are  real  defects." 

Thus,  though  the  eye  may  be  pleased,  the  nose  and  palate  may  not  be. 

The  experienced  taster  will  be  able  to  tell,  to  a  certain  extent,  whether 
the  color  is  natural  and  homogeneous,  and  so  to  a  certain  extent  whether 
it  is  artificial;  in  this  latter  case  he  will  be  able  to  make  a  probable 
guess  at  the  nature,  vegetable  or  mineral,  of  the  substances  used  to  give 
color  to,  or  to  enhance  the  color  of,  the  wine. 

The  estimation  of  the  color  of  wine  is  very  important,  especially  with 
cutting  wines  which  are  to  be  mixed  with  others  to  obtain  the  type 
demanded  by  customers. 

The  eye  having  fulfilled  its  ofiice,  it  is  the  turn  of  the  olfactory  organs. 

The  sense  of  smell  resides  in  the  ample  nasal  cavities,  and  more 
especially  in  the  pituitary,  the  mucous  membrane  which  lines  them. 
Odors,  or  better,  infinitesimal  particles  of  substance,  reach  this  membrane 
by  means  of  the  external  organs  of  the  olfactory  apparatus,  that  is,  by 
the  nostrils;  they  may  also  enter  by  the  internal  nostrils,  the  two  open- 
ings which  put  the  nasal  cavities  in  communication  with  the  larynx. 

Physiologists  admit  that  the  sense  of  smell  is  not  provoked  only 
during  inspiration  but  also  during  expiration,  though  in  the  latter  case 
much  more  weakly.  Thus,  Franck  tells  us  that  it  is  during  expiration 
that  we  analyze  the  perfumes  of  wines. 

Besides  the  expiratory  movements  that  we  execute,  sometimes  quickly 
and  intermittently,  sometimes  slowly,  in  order  to  place  fresh  portions  of 
air  in  contact  with  the  mucous  membrane,  the  cavities  formed  by  the 
folds  of  the  mucous  membrane  are  of  great  aid  in  the  perception  of 
odors,  as  the  air  laden  with  odorous  particles  accumulates  in  them,  and 
thus  prolongs  the  impression.  The  mucous  membrane  may  be  more  or 
less  sensitive  according  to  its  relative  state  of  dryness  or  humidity, 
which,  as  I  have  shown,  are  much  affected  by  colds  in  the  head.  When 
too  dry  the  cellules  are  almost  indurated,  and  when  too  moist  they  are 
separated  from  the  air  by  a  watery  layer  which  prevents  their  regular 
action. 

As  may  be  supposed  from  the  foregoing,  the  sense  of  smell  will  receive 
two  impressions,  or  rather,  will  receive  impressions  at  two  difrerent 
times,  the  first  before  the  wine  is  tasted,  and  the  second  when  the  tongue 
and  palate  have  almost  finished  their  action;  that  is,  when  the  taster 
commences  to  swallow  the  wine. 

The  sensations  received  the  second  time  are  various  and  very  different 
from  those  received  at  first. 

The  first  sensations  are  those  caused  by  the  readily  volatile  sub- 
stances that  the  wine  contains,  and  which  are  given  oft'  at  the  ordinary 
temperature  of  the  wine,  and  without  other  assistance  than  the  shaking 
and  motion  given  to  it  by  the  hand  of  the  taster. 

The  second  series,  which  is  perceived  during  or  after  swallowing  the 
wine,  is  caused  by  the  substances  which  are  volatilized  by  the  increased 
temperature  due  to  the  heat  of  the  mouth  and  to  the  wine  being  well 
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"subdivided"  by  the  tongue,  and  finally  to  the  action  of  the  juices 
aecreted  by  the  various  parts  of  the  mouth. 

The  taster  having  thoroughly  examined  the  appearance  of  the  wine, 
lifts  the  glass  to  a  convenient  distance  and  inhales  the  odors  which  are 
given  off,  and  which  fill  the  upper  part  of  the  glass,  sometimes  shaking 
or  striking  the  glass  to  aid  their  giving  off. 

A  wine  may  give  off  various  odors,  good  or  bad.  I  will  treat  of  both 
of  these  when  I  come  to  describe  the  qualities  good  and  bad  which  a 
wine  may  present. 

Before  proceeding  further  with  the  tasting  it  will  be  interesting  to 
repeat  the  observations  of  Guyot,  and  of  Brillat-Savarin,  the  "modern 
epicure,"  regarding  the  colors  and  aromas  of  wines. 

"  The  aroma,  Uke  the  color,"  writes  Guyot,  "  is  a  favorable  or  an  un- 
favorable, an  agreeable  or  a  disagreeable  sign;  but  wine  is  above  all  an 
alimentary  beverage;  it  is  well  that  sight  and  smell  should  be  satisfied, 
but  it  would  be  puerile  and  ridiculous  to  give  undue  importance  to  the 
satisfaction  of  these  two  senses,  and  to  found  the  pretensions  of  a  wine 
to  superiority  exclusively  on  its  pleasing  effect  on  one  or  both  of  them. 

"  I  make  this  remark  expressly  because  there  are  many  hosts  who 
have  a  troublesome  habit  of  insisting  that  their  guests  shall  continually 
inhale  the  odors  given  off  by  their  wine,  and  eipecially  insist  on  their 
smelling  their  empty  glasses  during  a  great  part  of  the  dinner,  at  the 
risk  of  making  them  die  of  thirst.* 

"  The  connoisseur,  like  the  taster,  knows  perfectly  well  the  importance 
of  the  color  and  bouquet  of  a  wine,  but  he  knows  also  that  their  appre- 
ciation should  be  immediately  followed  by  the  introduction  of  the  liquid 
into  the  anterior  portion  of  the  mouth. 

*'  The  color  and  the.  bouquet  are  two  introductory  notes  of  a  gastro- 
nomic theme.  Alone  they  have  but  a  relative  value,  and  give  but  a 
partial  impression  of  the  whole  theme." 

Brillat-Savarin,  who  is  an  authority  in  matters  of  taste,  writes,  in 
his  "  Physiologic  du  Gotlt:" 

"  For  my  part  I  am  not  only  persuaded  that  without  the  sense  of 
smell  there  is  no  complete  tasting,  but  I  am  tempted  to  believe  that  taste 
and  smell  constitute  but  one  sense,  of  which  the  mouth  is  the  labora- 
tory and  the  nose  the  chimney;  or  to  speak  more  literally,  of  which  the 
former  serves  to  taste  the  tangible  parts  and  the  latter  the  gaseous." 

Thus,  for  example,  when  we  eat  a  peach,  the  first  thing  that  strikes  us 
is  its  }Jerfume;  when  we  place  it  in  the  mouth  we  experience  a  sensation 
of  coolness  and  acidity  which  invites  us  to  continue;  but  it  is  only 
when  the  mouthful  is  swallowed,  when  it  passes  beneath  the  nasal  cavi- 
ties, that  we  perceive  the  perfume,  and  the  peach  completes  the  impres- 
sion that  it  should  produce.  This  will  explain  why  the  sensations  which 
are  usually  accredited  to  the  sense  of  taste  are  in  reality  much  more 
complicated  than  is  supposed,  and  that  touch  and  smell  contribute  in 
great  part  to  the  complex  eff'ect.  It  may  be  said  that  without  smell 
taste  would  be  reduced  to  very  little  and  its  agreeable  sensations  much 
enfeebled.  Taste  and  smell  combine  with  and  complete  each  other,  and 
Thomson  has  very  justly  defined  them  as  the  instruments  of  a  unique 

♦Here  Guyot  might  safely  add  that  these  people  who  are  so  troublesomely  importu- 
nate are  generally  those  who  have  recourse  to  the  addition  o!  artificial  aromas  to  their 
wines. 
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sense.  It  is  a  well-known  fact  that  if  the  nose  be  held  whilst  tasting  a 
substance  we  perceive  the  fundamental  tastes,  such  as  sweetness,  bitter- 
ness, salt,  and  acid,  but  all  the  delicate  flavors  disappear  completely. 

We  have  now  arrived  at  the  sense  of  taste,  or,  as  some  call  it,  the 
tasting  proper.  The  sense  of  taste,  with  its  somewhat  complicated 
apparatus,  is  the  one  which  has  the  most  important  office  to  fulfill;  by 
it  we  decide  whether  the  wine  has  the  freshness,  solidity,  strength, 
delicacy,  etc.,  in  short,  the  qualities  required  by  the  most  critical  taster. 

The  principal  seat  of  the  sense  of  taste  is  the  tongue,  although  it 
seems  to  have  been  proved  that  both  the  anterior  face  of  the  membrane 
of  the  palate  and  the  posterior  part  of  the  palate-  are  capable  of  receiv- 
ing gustatory  impressions. 

According  to  the  illustrious  Professor  Lussana,  the  tip  of  the  tongue 
is  distinguished  by  its  ability  to  detect  the  finest  gradations  of  flavor, 
whilst  the  posterior  part,  on  the  other  hand,  is  distinguished  by  the  in- 
tensity of  its  sensations,  and  is  therefore  more  impressed  by  repugnant 
flavors. 

Different  parts  of  the  organs  of  taste  receive  different  impressions 
from  the  same  sapid  substance. 

The  action  of  sapid  substances  in  contact  with  the  tasting  apparatus 
is  somewhat  complex,  and  is  physico-chemical  rather  than  mechanical, 
as  formerly  supposed. 
*"  For  this  reason  the  particular  gustatory  sensation  due  to  any  aliment- 
ary substance  is  felt  more  keenly  when  the  substance  is  kept  for  some 
time  in  contact  with  the  tasting  membranes,  as  is  the  case,  for  instance, 
in  slow  mastication. 

This  time,  however,  should  not  be  too  much  prolonged  in  tasting 
wine,  or  it  becomes  impossible  to  distinguish  between  the  many  and 
diverse  flavors  which  a  wine  presents. 

The  taster,  having  now  critically  examined  the  wine  to  the  best  of 
his  ability,  by  means  of  the  eye  and  the  exterior  part  of  the  organ  of 
smell,  must  pass  quickly  to  the  domain  of  the  sense  of  taste. 

To  this  end,. he  slightly  lowers  his  head,  carries  the  glass  to  his  lips, 
and  introduces  a  sip  of  the  wine  into  the  anterior  part  of  his  mouth, 
where  the  sense  of  taste  receives  its  first  impressions. 

The  taster  retains  the  wine  in  this  part  of  the  mouth  for  a  certain 
time;  and  in  order  better  to  perceive  the  various  flavors  that  affect  this 
part  of  the  tasting  apparatus,  he  divides  and  subdivides  the  wine  with 
the  tip  of  his  tongue,  or  as  experts  express  it,  he  "  breaks  up  "  the  wine, 
in  order  to  increase  the  surface  of  contact  between  the  wine  afid  the 
gums,  palate,  and  tip  of  the  tongue. 

As  soon  as  the  taster  has  received  a  distinct  impression  of  all  the 
sensations  caused  by  the  wine  in  this  part  of  the  mouth — that  is,  of 
those  due  to  sugar,  acid,  tannin,  etc. — he  slowly  raises  his  head,  thus 
allowing  the  wine  to  pass  to  the  posterior  part  of  the  mouth,  when  he 
takes  a  short  breath  and  slightly  gargles;  at  this  stage  of  the  operation 
he  will  perceive  any  earthy,  bitter,  or  mawkish  taste,  or  any  taste  of 
wood,  cork,  etc.,  that  the  wine  may  have; ,  here  he  will  also  remark  the 
alcoholic  strength  or  weakness  of  the  wine.  The  wine  is  then,  so  to 
speak,  left  to  itself  and  passes  into  the  larynx,  the  oesophagus,  and  on 
into  the  stomach. 

As  the  wine  passes  down  the  throat  it  gives  off  odors  which,  as  has 
been  mentioned,  ascend  to  the  palate  and  the  internal  nasal  ducts.    The 
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eflfect  of  these  odors,  and .  therefore  of  the  qualities  and  defects  of  the 
wine,  is  intensified  if  the  moment  the  wine  is  swallowed  the  mouth  is 
moved  as  though  masticating^ something. 

It  has  been  attempted  to  measure  the  duration  of  certain  sensations; 
i.  e,f  those  due  to  the  aromas,  bouquets,  flavors,,  alcoholic  strength,  and 
the  various  tastes  of  wine. 

In  general  these  sensations  are  perceived  in  the  brief  space  of  time  of 

3  seconds,  and  their  duration  varies  from  10  to  20  seconds.  After  the 
wine  has  been  swallowed  all  the  sensations  disappear  in  about  7  or  8 
seconds.  In  certain  special  cases  the  aromas  leave  a  more  lasting 
impression;  bad  tastes  persist  longer  than  good  ones.  In  some  wines 
the  aroma  can  be  perceived  for  55  or  60  seconds. 

The  sensation  due  to  astringency  is  of  short  duration  in  fine  wines, 
and  is  much  less  intense  than  in  the  case  of  wines  made  from  immature 
grapes,  where  it  makes  a  violent  impression  on  the  lips  and  the  sides  of 
the  mouth,  which  lasts  sometimes  for  100  to  110  seconds. 

DiiFerent  bad  tastes  have  difierent  ways  of  showing  themselves;  some 
are  noticeable  the  moment  the  wine  enters  the  mouth,  while  others  are 
not  perceived  till  some  seconds  after  the  wine  is  swallowed. 

Some  moldy  tastes  do  not  manifest  themselves  for  7  or  8  seconds  after 
the  wine  has  left  the  mouth,  but  persist  for  100  or  140  seconds. 

The  "goM  de  ranee"  is  perceived  in  from  10  Jbo  15  seconds,  and  lasts 
for  50  or  60  seconds.     The  bitterness  of  some  wines  makes  itself  felt  in 

4  or  5  seconds,  and  persists  for  as  much  as  280  seconds. 

In  tasting,  it  should  be  kept  in  mind  that  certain  qualities  are  liable 
to  variations,  according  to  the  condition  and  age  of  the  wine.  The  deli- 
cacy of  a  wine,  for  example,  is  almost  totally  hidden  when  the  wine  is 
young;  the  more  so  the  younger  the  wine.  This  is  due  to  certain  sub- 
stances which  are  proper  to  new  wines,  but  which,  later,  are  deposited 
and  disappear  from  the  composition  of  the  wine. 

Aromas  are  more  or  less  intense,  according  to  their  origin  and  to  the 
very  variable  circumstances  under  which  they  are  formed. 

The  sense  of  taste  is  the  final  judge,  and  from  its  sentence  there  is  nc^ 
appeal.  But  how  much  careful  consideration  should  be  used  before  this 
judgment  is  pronounced;  what  a  multitude  of  sensations  must  be  con- 
sidered, on  all  of  which  this  judgment  must  be  based! 

The  tongue,  the  cheeks,  the  gums,  the  anterior  and  posterior  palates, 
the  larynx,  the  nasal  cavities,  and  to  a  certain  extent  the  stomach,  all 
contribute  their  separate  sensations,  which  must  all  be  taken  into 
account.  Besides  these,  the  taster  has  also  the  sensations  received  by 
thfe  eye  and  the  nose.  With  all  this  varied  testimony  to  consider,  he 
should  reflect  deeply  before  delivering  his  verdict.  For  this  reason,  the 
taster,  during  the  tasting  and  the  few  moments  following,  truly  solemn 
moments,  should  be  completely  undisturbed  by  noise  or  otherwise. 

A  taster  can  sometimes  conveniently  express  his  verdict  of  quality  by 
means  of  numbers;  usually  those  from  1  to  10  are  used,  and  correspond 
to  the  following  expressions: 
10— -Perfect. 
9 — Almost  perfect. 
8 — Quite  good. 
7 — Relatively  good. 
6 — Fair;  sound,  but  not  harmonious. 
Prom  5  to  0  indicate  various  defects,  according  to  their  gravity. 
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QXJALirrBS  AND  DBPBOTS  OP  "WTNBS. 

The  art  of  wine  tasting,  like  every  art  or  science,  has  a  language  of 
its  own,  without  which  the  taster  could  not  properly  express  his  criti- 
cisms, nor  compare  his  opinions  with  those  of  other  tasters  regarding  the 
same  wine. 

This  renders  it  necessary  to  define  or  explain  the  various  terms  that 
have  been  adopted  by  tasters  to  express  the  sensations  experienced  by 
their  senses  of  sight,  smell,  and  taste,  during  the  examination  of  a  wine. 

Foam  {Spuma,  It.;  Mousse,  Ft.). — When  a  wine  is  poured  from  one 
vessel  to  another,  or  agitated  in  any  way,  there  forms  a  more  or  less 
abundant  foam;  that  is,  at  the  surface  of  the  wine  there  are  formed  in 
greater  or  less  quantities  collections  of  little  gaseous  bubbles. 

Fine  Foam  {Spuma  di  granafine,  It.;  Mousse  h  perles  fines,  Ft.). — The 
foam  due  to  the  formation  of  very  small  bubbles. 

Coarse  Foam  {Spuma  di  grana  grossa.  It.;  Mousse  a  grosses  perles. 
Ft.). — When  the  bubbles  are  larger. 

Evanescent  Foam  {Spuma  evanescente,  It.;  Mousse  evanouissante. 
Ft.). — Said  of  that  which  disappears  immediately,  or  almost  as  soon 
as  formed.  As  the  old  saying  has  it:  "  Vino  che  brucia  la  spuma  "  (a  wine 
that  consumes  its  foam). 

Persistent  Foam  {Spuma  persistente,  It.;  Mousse  persistante,  Ft.). — 
When  the  foam  lasts  some  time  and  disappears  slowly. 

Persistent  foam,  as  a  rule,  is  characteristic  of  a  wine  poor  in  alcohol; 
of  a  wine  at  a  low  temperature,  or  of  a  wine  in  need  of  racking,  or,  it 
may  be,  of  a  wine  which  is  undergoing  a  slow  fermentation,  which  may 
1)0  either  the  normal  and  necessary  alcoholic  fermentation,  or  may  be 
what  is  known  as  a  secondary  fermentation,  in  which  case  the  wine  is  a 
prey  to  some  malady — tartaric  fermentation,  for  example. 

The  foam  may  also  be  persistent  on  account  of  effervescence,  that  is, 
the  continued  giving  off  of  carbonic  acid,  which  is  dissolved  in  the  wine, 
and  which  in  escaping  on  the  decrease  of  pressure  forms  little  bubbles 
which  renew  the  foam. 

In  the  first  cases  cited  above,  the  foam  is  usually  limited  to  a  more  or 
less  imperfect  crown  or  ring  of  bubbles  which  form  around  the  edge  of 
the  glass;  or  if  the  wine  contains  more  than  the  usual  amount  of  car- 
bonic acid  a  bubble  of  gas  will  now  and  then  be  formed  and  rise  to  the 
surface. 

When  some  disease  is  the  cause  of  the  persistent  foam,  especially  if  it 
be  that  known  as  "  suhbollimento,  cercone,  or  vino  girato''  {vin  tourn6  of 
the  French),  the  circle  formed  is  called  ^^unghia"  (nail),  from  which 
the  expressidn  "  il  vino  fa  Vunghia  nel  bicchiere.'^  [This  disease  of  turned 
wine  is  due  to  the  filiform  ferment,  which  destroys  the  tartar  of  the 
wine. — Trans. 'I 

In  the  last  case,  when  the  persistent  foam  is  due  to  effervescence, 
which  may  be  of  various  intensities,  several  distinctions  are  made,  of 
which  the  following  are  the  principal: 
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Sharp,  Pungent  (Frizzantey  Piccantej  Wine  which  has  the  Pinzo,  It.; 
Mordant,  Piquant^  Fr.). — In  this  case  there  is  a  somewHat  abundant 
giving  off  of  bubbles  of  carbonic  acid  when  the  wine  is  agitated,  and 
even  after,  which  tend  to  cling  to  the  sides  of  the  glass.  Some  one  has 
written  of  a  wine  of  this  kind  that  "  net  berlo  bacid  e  mordS  "  (it  kisses 
and  bites);  it  makes  itself  felt  as  a  smarting  or  pricking  on  the  palate. 

"  Sarh  forse  piii  frizzante  , 

PiU  razente  e  piii  piecanU^-r-'Redi. 

This  pricking  is  caused  by  the  presence  of  a  larger  amount  of  carbonic 
acid  than  is  normal  to  the  temperature  and  pressure. 

The  Tuscan  usage  of  "  governo  "  imparts  this  character  to  a  wine. 

"  When  the  violent  fermentation  is  over,  throw  in  two  handfuls  of 
dried  grapes  to  each  vat;  this  will  make  the  wine  clearer  and  more 
piquant." — Davanzati. 

However,  Polacci  rightly  says:  "For  us  a  wine  govemato  is  always  a 
defective  wine." 

Foaming  {Spumeggiante,  It.;  Ecumant,  Fr.). — This  is  said  of  wines 
which  contain  so  much  gas  that  when  they  are  agitated  bubbles  are 
given  off  copiously,  enough  to  form  a  layer  of  foam  over  the  whole  sur- 
face of  the  liquid.     In  the  words  of  Redi: 

**  Che  net  vetri  zampiUa^ 
Salta^  spumeggia,  e  brilla.** 

Wines  which  are  bottled  young,  before  they  are  well  defecated,  or 
which  contain  sugar  when  bottled,  easily  become  "  spumeggiante  "  when 
kept  in  a  cool  place. 

Sparkling  {Spumante,  Mussante,  It.;  Mousseuxy  Fr.). — This  is  said  of 
wines  which,  after  pouring  into  a  glass,  give  off  from  every  part  an 
abundant  supply  of  bubbles  of  carbonic  acid,  or  foam,  which  collects 
at  the  surface  and  is  continuously  renewed  for  some  time.  The  wine 
bubbles,  and  as  is  commonly  said,  pearls  the  surface. 

In  sparkling  wines,  the  carbonic  acid  is  in  solution  at  a  relatively 
high  pressure.  ^ 

In  these  wines,  after  the  first  violent  ebullition  of  gas,  there  is  what 
is  known  as  the  ^^fontanella,^'  sparkling,  which  is  due  to  a  continuous 
development  of  very  small  bubbles  of  gas,  which,  starting  from  certain 
points  at  the  sides  or  bottom  of  the  glass,  rise  like  little  chains  of  beads 
to  the  surface,  where  they  cause  the  phenomenon  known  as  pearling. 

Of  sparkling  wines  there  are  three  grades,  based  upon  the  amount  of 
foaming,  or  rather  on  the  amount  of  carbonic  acid  which  is  given  off, 
and  on  the  length  of  time  during  which  the  foaming  continues.*  These 
grades  are: 

Creaming,  Gently  Sparkling  {Mezzo  spumante,  It.;  Crlmant,  Fr.). — 
These  are  wines  in  which  only  a  slight  layer  of  foam  forms,  and  which 
give  off  but  a  moderate  amount  of  gas;  that  is,  effervesce  very  slightly. 

The  pressure  exerted  by  these  wines  on  the  interior  of  the  bottles  is 
less  than  three  atmospheres. 

Ordinary  Sparkling,  or  Medium  Pressure  {Spumante,  bella  spuma, 
It.;  Moiisseux  ordinaires,  Fr.). — In  these  wines  there  is  sufficient  gas  to 
cause  the  foam  to  flow  from  the  bottle  the  moment  it  is  uncorked.    The 

*The  French  have  a  fourth  grade,  which  they  caU  Tissane,  and  which  includes  second 
and  third-rate  wines,  which  are,  however,  fairly  drinkable. 
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pressure  in  this  case  varies  from  three  to  three  and  one  half  atmos- 
pheres. 

Stkongly  Effervescent  {Molto  spumante,  Spuma  fortes  It.;  Orand 
mousseuXy  Ft.). — ^In  these  the  cork  is  forcibly  ejected  from  the  bottle 
when  unwired,  and  the  wine  is  sufficiently  charged  with  gas  to  be  ex- 
pelled from  the  bottle  by  its  own  pressure. 

In  these  wines  the  pressure  approaches  or  surpasses  four  atmospheres. 
The  maximum  pressure  that  bottles  will  stand,  without  great  danger,  is 
about  six  atmospheres.* 

Either  too  low  or  too  high  a  pressure  is  a  serious  defect  in  sparkling 
wines.  If  the  pressure  is  too  low  they  do  not  effervesce;  if,  on  the  other 
hand,  the  pressure  is  too  great,  as  in  the  case  of  bottles  which  the  French 
call  "  recouleuses,"  there  is  a  ruinous  percentage  of  broken  bottles,  or  if 
the  bottles  do  not  burst  the  cork  is  driven  out,  and  most  of  the  wine  lost. 

The  carbonic  acid  which  is  dissolved  in  these  wines,  is  produced  by 
the  fermentation  of  added  sugar,  or  of  a  portion  of  that  which  the  must 
contained. 

As  already  stated,  wines  which  have  been  fermented  dry,  and  not 
with  a  view  of  making  them  sparkling,  can  be  rendered  so  afterwards  by 
being  charge'd,  at  a  high  pressure  and  low  temperature,  with  carbonic 
acid.  On  this  is  based  the  system  of  Carpene,  a  system  now  much  used 
both  in  Italy  and  abroad. 

Sparkling  wines  may  be: 

Sweet  {Dolci,  It.;  DouXy  Ft.). — When  the  sweetness  is  decided  and 
due  to  a  large  addition  of  syrup. 

Dry  (very  slightly  sweet)  {Semidolci,  Dolcigni,  It.;  DoucedtreSy  Ft.). — 
When  the  sweetness  is  slight  or  hardly  noticeable. 

Extra  Dry  {Secchiy  Aaciutti,  It.;  Sees,  Ft.). — Which  the  English 
taste  calls  for;  when  there  is  no  trace  of  a  taste  of  sweetness. 

In  various  red  wines  the  foam  may  present  different  colors,  as: 

White  {Bianca,  It.;  Blanche,  Ft.). — The  case  usually  with  old  wines. 
•There  are,  also,  in  some  localities,  young  red  wines  of  which  the  foam  is 
white  or  whitish. 

Rose  {Rosea,  It.;  Rosee,  Ft.). — This  is  the  case  with  lightly  colored 
young  wines,  and  is  characteristic,  it  may  be  said,  of  mature  wines. 

Red,  Ruby  (Rossa,  Rosea  ruhino,  Vermiglia,  It.;  Rouge,  Vermeille,  Fr.). 
The  color  of  the  foam  of  heavy-bodied,  deeply  colored  young  wines. 

Orange  Red  {Rosea  granato,  It.;  Rouge  grenat,  Fr.). — This  is  a  deep 
vinous  red,  resembling  the  color  of  pomegranates^  and  is  often  seen  in 
cutting  wines,  or  those  blended  with  them. 

Bluish  {Turchiniccia,  Bleuastra,  It.;  Bleudtre,  Fr.). — Seen  in  wines 
poor  in  acid;  as  in  some  cutting  wines  which  possess  only  from  3  to  4 
per  cent  in  acid. 

Bright,  Clear  ( Viva,  Brillante,  Smagliante,  It.;  Vive,  BrUlante,  Fr.). 
When  the  foam  has  a  clear,  crystalline  appearance;  this  is  generally 
seen  in  generous,  young  wines  of  full  acidity. 

Dull,  Dead  {Poco  viva,  Morta,  It.;  Morte,  Fr.). — The  opposite  of  the 

*As  a  rule,  authors  eive  higher  figures  for  the  pressure  of  the  various  kinds  of  cham- 
pagne than  1  have  indicated,  but  the  fact  is.  that  my  figures,  if  not  too  low,  are  certainly 
not  too  high.  Of  this,  I  am  assured  by  Professor  Carpen^,  who,  in  his  experiments  witn 
sparkling  wines,  had  occasion  to  test  the  pressures  of  many  wines  from  the  best  accred- 
ited foreign  and  domestic  houses. 
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foregoing;   indicates  a  diseased  or  decrepit  wine,  or  one  in  need  of 
racking. 

After  the  foam  is  disposed  of,  the  taster  remarks  on  the  degree  of 
limpidity  which  the  wine  presents;  a  wine  is  said  to  be: 

Clear  {Limpidoy  It.;  Limpide^  Ft.), — When  it  is  transparent  and  with- 
out cloudiness;  or  what  Columella  calls  "vinum  defaecatum  quam  lim- 
pidiasimum,'* 

Bright,  Brilliant  {BHllantej  Diafanoy  Lucido,  Smagliante,  It. ;  BrUlantj 
Lucide,  Luisant,  Ft.), — These  terms  are  used  to  express  a  perfect  and,  as 
it  were,  crystalline  transparency.  This  is  the  condition  of  wines  that 
have  been  well  clarified  or  filtered. 

It  may  be  noted  here  that  clarification,  unlike  filtration,  slightly 
modifies  the  composition  of  wine,  as  is  proved  by  the  quantitative  deter- 
mination of  Professor  Carpene,  relative  to  wines  that  had  been  treated 
with  white  of  egg.     Following  are  the  results  of  these  determinations: 


Tannin. 


(Enocyanln. 


Extractive 
Subtances. 


Ash. 


Wine  of  1873,  undarified 
Wine  of  1873,  clarified... 
Wine  of  1874,  unclarified 
Wine  of  1874,  clarified... 


0.91 
0.41 
1.15 
0.67 


0.42 
0.24 
0.82 
0.44 


21.39 
19.91 
24.22 
20.17 


8.12 
3.06 
2.80 
2.J9 


The  quantity  of  albumen  employed  was  about  100  c.c.  per  hectolitre 
(1  per  m.,  or  1  pint  to  125  gallons),  which  is  a  usual  dose. 

Cloudy,  Dull  {Vellato,  AppannatOy  It.;  Voile,  Ft,), — This  is  said  of 
wines  that  are  not  quite  clear,  that  show  a  slight  cloud  or  dimness,  due 
to  the  presence  in  them  of  substances  in  suspense  in  a  very  fine  state  of 
subdivision.  This  is  noticed,  for  example,  in  wines  recently  racked, 
especially  when,  during  the  operation,  they  have  been  much  exposed  to 
the  air  and  drawn  into  well-sulphured  barrels. 

This  slight  defect,  which  is  easily  cured,  is  also  frequently  found  in  • 
wines  made  from  grapes  grown  on  rich  soil,  and  also  in  wines  which, 
being  poor  in  acid,  have  not  undergone  a  complete  fermentation. 

Wines,  of  course,  may  possess  different  degrees  of  cloudiness,  which 
are  generally  expressed  by  the  terms  cloudy,  slightly  cloudy,  nearly 
clear,  etc. 

Turbid,  Murky,  Thick  {Torbido,  It.;  Trouble,  Casse,  Ft.). — ^When  the 
suspended  particles  are  large  enough  to  be  almost  visible  to  the  naked 
eye,  and  present  in  sufficient  quantity  to  completely  destroy  the  trans- 
parency of  the  wine  and  make  it  almost  opaque.* 

*  Old  bottled  winea  may  be  tarbid  either  because  they  bave  become  unsound,  as  hap- 

Sena  very  easily  when  bottled  too  young,  or  because  they  have  not  been  thoroughfy 
efecatea  before  being  bottled,  or  it  may  oe,  because  they  nave  been  moved  in  such  a 
manner  as  to  stir  up  the  slight  deposit  which  all  wines  throw  down  in  time  in  greater  or 
less  quantities.  If  the  wine  is  unsound  there  is  no  need  of  precautions,  for  the  wine 
has  become  undrinkable;  if,  on  the  contrary,  the  turbid  wine  is  sound  it  must  be  moved 
with  the  greatest  caution,  and  to  prepare  it  for  the  table  it  wiU  be  foi^id  useful  to  follow 
the  rules  of  C.  Ladrey,  who  writes  thus: 

"When  the  time  arrives  to  drink  a  wine  which  has  lain  in  bottle  for  some  years,  the 
first  thing  to  do  is  to  examine  the  bottle  with  great  care  when  it  is  lifted  up.  It  should 
be  lifted  up  cautiously,  retaining  it  in  its  horizontal  position.  By  carrymg  the  wine 
into  the  light,  daylight  or  artificial,  it  is  easy  to  ascertam  whether  the  wine  is  perfectly 
clear  or  has  a  deposit.  If,  as  may  happen,  tne  wine  be  perfectly  clear,  Trithout  trace  of 
de^sit,  the  bottle  may  be  stood  up  and  the  wine  served  from  it  without  decantation. 
This  case,  however,  is  very  rare,  and,  especially  with  old  wines,  there  is  generally  a  deposit. 
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A  wine  from  low-land  grapes,  in  which  tartaric  fermentation  has 
reached  the  stage  of  development  when  carbonic  acid  begins  to  be 
freely  given  off,  is  a  good  example  of  this  condition. 

This  defect  may  be  simply  transitory,  as  when  a  wine  has  lately 
received  some  treatment,  or  an  addition  of  alcohol  or  tartaric  acid,  or 
directly  after  cutting  or  mixing  wines,  or  when  a  wine  has  been  much 
shaken  or  been  exposed  to  too  low  a  temperature.  If  the  defect  is  per- 
manent, it  shows  that  the  wine  is  diseased  or  ready  to  become  so,  or 
that  the  wine  has  been  badly  made.  In  the  former  cases  the  wine  sim- 
ply needs  time  to  depose  or  an  increase  of  temperature,  when  it  will  right 
itself.  In  the  latter  cases  some  special  treatment  is  necessary,  such  as 
sulphuring,  addition  of  tartaric  acid,  clarification,  pasteurizing,  etc. 

Opalescent,  Iridescent  {Cangiante,  Opalescente,  Iridiscente,  It.;  Cha- 
toyant, Fr.). — When  the  light  in  passing  through  the  wine  is  decom- 
posed, that  is,  when  in  looking  through  the  wine  rays  of  different  colors 
are  seen.  This  iridescence  is  best  seen  at  the  surface  of  the  liquid  and 
near  where  it  is  in  contact  with  the  glass;  it  is  due,  not  to  reflection  or 
refraction,  but  to  the  phenomenon  of  interference. 

A  wine  exhibiting  this  peculiarity  is  open  to  grave  suspicion  of  un- 
soundness, if  it  is  not  already  in  an  advanced  stage  of  disease. 

As  an  example  of  a  wine  in  this  condition,  may  be  cited  one  which 
is,  in  the  first  phases  of  the  disease,  known  as  "  subboUimento."*  If  a 
little  of  this  wine  is  left  exposed  to  the  air  it  first  becomes  turbid,  and 
loses  its  red  color;  then  a  precipitate  forms  and  leaves  a  yellowish,  sour, 
somewhat  bitter  liquid  on  top.  As  the  disease  progresses,  if  the  wine 
is  slightly  shaken,  mucous  clouds  will  be  seen  floating  in  it,  at  the  sur- 
faces of  which  the  above-mentioned  phenomenon  of  interference  may 
be  seen. 

In  the  time  of  Pliny,  to  describe  the  color  of  a  wine  they  had  only 
the  four  following  epithets:  album,  fulvum,  sanguineum,  nigrum. 

In  those  days  they  were  easily  satisfied;  now  we  use  the  following 
*  terms  to  describe  the  colors  of  red  and  white  wines: 

Colorless,  Decolorized  {Incolore,  ScoloritOy  Decolorato,  It.;  Incolorej 
Decolore,  Fr.). — When  the  wine  has  almost  the  appearance  of  pure  water; 
when  the  rays  of.  light  pass  through  it  without  suffering  any  or  only 
imperceptible  changes. 

Colorless  wines  are  easily  obtained  from  perfectly  ripe  white  grapes, 
picked  and  handled  with  great  care,  and  crushed  when  quite  fresh  and 
quite  cool;  then  by  exercising  the  most  scrupulous  cleanliness  during 
the  vinification  and  keeping  of  the  wine,  and  by  fermenting  the  must 
after  it  has  been  well  defecated.    If  a  wine  is  made  which  is  not  per- 

In  this  case  we  must  be  careful  not  to  mix  the  limpid  part  of  the  wine  with  the  deposit, 
and  before  raising  the  bottle  up  the  wine  should  oe  aecanted,  which  in  its  result  is  an 
operation  exactly  similar  to  racking.  This  decantation  should  be  made  in  the  cellar, 
and  demands  some  precautions.  First  the  neck  of  the  bottle  is  carefully  raised,  but  not 
too  high;  it  is  then  uncorked,  care  being  taken  not  to  subject  it  to  any  brusque  motion 
either  in  raising  it  or  in  drawing  the  cork.  The  wine  is  tnen  poured  *into  another  per- 
fectly clean  bottle,  taking  care  to  stop  before  the  smallest  part  of  the  deposit  has  passed 
into  the  fresh  bottle  or  decanter.  The  quantity  of  wine  lost  by  this  method  is  very 
small,  and  the  wine  that  is  saved  can  be  arunk  to  the  last  drop.  If,  on  the  contrary,  a 
wine  which  has  only  a  very  slight  deposit  is  placed  on  the  table  without  decanting,  the 
second  or  third  glass  will  commence  to  show  a  loss  of  brij[htness  and  the  wine  wiU  nave 
lost  its  agreeableness.  There  are  some  very  simple  machines  made,  which  work  on  the 
principle  of  the  siphon,  and  which  greatly  facilitate  the  operation  of  decantation." 

♦"La  pousse"  of  the  French,  a  kind  of  tartaric  fermentation  which  is  fully  described 
on  a  subsequent  page. — Tratu. 


WINE  AND   THE  ART  OF  WINE  TASTING.  31 

fectly  colorless,  it  may  be  rendered  so  by  the  use  of  animal  charcoal, 
properly  prepared,  that  is  to  say,  in  such  a  way  as  to  prevent  its  dimin- 
ishing the  acidity  of  the  wine.  If  this  precaution  is  not  taken,  the  wine, 
on  account  of  its  diminished  acidity,  will  quickly  turn  yellowish  on 
account  of  the  formation  of  ferric  compounds,  which,  under  these  condi- 
tions, takes  place  with  great  readiness. 

Stbaw-Colored  {FaglieHnOy  It.;  Couleur  de  paille,  Ft.). — Of  the  color 
of  straw,  but  somewhat  pale. 

Amber,  Yellow  {Oialloy  It.;  Jaune^  Fr.). — Is  said  of  wines  which  have 
a  deeper  straw  color.* 

GrOLDEN,  Golden-Yellow  {Giallo  doratOf  Aurato,  Dorato,  It.;  Dore, 
Fr.). — ^This  epithet  sufficiently  explains  itself. 

"  Egli  ^  il  veto  oro  potabile,^^  wrote  Redi  of  the  wine  of  Trebbiano. 

Greenish  {Verdognolo,  Verdiccio,  It.;  Verddtre,  Fr.). — When  a  wine 
has  a  slight  greenish  tint,  resembling  somewhat  the  green  of  grass. 
This  color  is  characteristic  of  certain  varieties  of  grapes;  for  example, 
the  Verdea  or  Bergo. 

Regarding  the  wine  of  this  variety,  it  is  said  that  the  Verdea  of  Tus- 
cany is  not  so  called  on  account  of  its  green  taste,  but  because  of  its 
greenish  tint.* 

Frederick  the  Great,  of  Prussia,  had  a  great  predilection  for  the  wine 
of  Verdea. 

This  greenish  color  is  also  characteristic  of  the  wines  of  Reno,  and  in 
general  of  wines  made  from  somewhat  acid  grapes. 

Pinkish- Yellow,  OR  Pinkish  Straw-Color  {Faglierinorossastroj  Oiallo 
ro88a8tro,  It.;  Faille  roussdtre,  Fr.). —  Sometimes  a  wine,  in  addition  to 

*Thi8  yeUow  color  may  be  natural  and  proper  to  the  wine,  or  it  may  be  a  color  which 
it  has  acquired  from  several  causes,  among  which  are  some  that  have  very  grievous 
effects  on  the  wine,  and  may  be  considered  properly  as  maladies. 

The  wines  most  generally  subject  to  this  disease  of  becoming  vellow  are  those  poor 
in  alcohol,  tartar,  tartaric  acid,  and  tannin,  and  which  on  the  otner  hand  are  rich  in 
malic  acid. 

I  have  already  alluded  to  one  of  these  causes  above,  namely,  the  presence  of  iron 
compounds.  Some  colorless  wines,  which  are  rather  poor  in  acid,  become,  when  placed 
in  contact  with  the  air,  yellow  or  yellowish  brown,  in  consequence  of  the  formation  of 
complex  compounds,  ferric,  humic,  etc. 

The  commonest  causes  of  the  yellowing  of  wines  can  be  traced  to  the  conditions  under 
which  the  vintage  has  taken  place;  if,  for  instance,  the  season  has  been  cold  and  rainy. 
and  the  ji^pes  have  been  gathered  after  the  vines  have  in  great  part  been  denuded  oi 
their  foliage,  if  the  bunches  contain  decayed,  soft,  insipid  grapes  poor  in  acid  and  sugar, 
a  wine  of  poor  keeping  qualities  is  obtained,  and  one  very  likely  to  become  yellow, 
unless  art  comes  to  the  aid  of  nature. 

Robinet,  who  has  made  special  investigations  with  regard  to  the  causes  of  this  dete- 
rioration of  white  wines,  distinguishes  between  that  due  to  a  fermentation  caused  by  a 
mycoderm,  and  those  due  to  chemical  action,  and  among  the  latter  he  mentions  some 
which  give  rise  to  the  formation  of  malic  eiher,  which  reacts  on  the  sugar.  I  should, 
however,  remark  here  that  after  stating  his  belief  in  the  formation  of  the  malic  ether, 
he  declares  that  he  has  been  unable  to  find  the  rational  equation  of  the  reaction,  or 
definite  proof  of  its  existence,  but  bases  his  belief  in  the  fortnation  of  the  malic  ether 
on  the  taste  and  pronounced  odor  of  cider  which  the  wine  acquires—an  odor  which  is 
characteristic  of  the  above  substance. 

Robinet  also  makes  the  important  observation  that  during  his  researches  he  had 
noticed  the  disappearance  of  the  glycerine  from  wines  which  were  becoming  yellow. 
This  disappearance  of  the  glycerine  would  lead  one  to  believe  that  the  reactions  which 
take  place  are  much  more  complicated  than  supposed  by  Robinet,  especially  in  consid- 
^hition  of  the  fact  that  the  glycerine  is  subject  to  transformations,  like  the  other 
ingredients  of  wine. 

Instead  of  trying  "to  cure  or  ameliorate  this  defect  in  wines,  it  should  be  prevented, 
which  can  be  done  oy  the  addition  of  alcohol  and  acids. 

The  secondary  fermentation  which  causes  this  disease  is  due,  still  according  to  Rob- 
inet, to  a  particular  n^coderm,  which  can  be  seen  distinctly  with  a  magnifying  power 
of  nine  hundred  diameters.  This  mycoderm  is  extremely  small,  and  of  an  oolong 
shape;  it  is  ^j^  m.m.  in  length,  and  ^  m.m.  in  width. 
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its  yellow  or  straw  color,  will  have  a  pinkish  tint  of  more  or  less  intensity. 
This  may  be  considered  as  due  to  imperfect  cleanliness  of  the  vessels 
used  in  wine  making,  or  of  the  barrels  in  which  the  wine  has  been  put. 

RosE-CoLORED,  Shiller  {RosatOy  It.;  Rose,  Fr.). — White  wines  made 
from  red  grapes  frequently  possess  this  color  in  greater  or  less  degree; 
especially  is  this  the  case  when  the  grapes  have  not  been  picked  and 
handled  with  great  care,  or  when  the  grapes  have  become  the  least  heated. 

A  white  wine  may  also  acquire  this  color  by  contact  with  barrels  or 
utensils  which  have  been  used  for  red  wine  and  not  been  thoroughly 
cleansed  afterwards. 

This  color  is  sometimes  produced  artificially.  In  France  they  use 
extensively  teinte  de  FisTnes,  so  called  after  the  town  in  which  it  is  manu- 
factured. It  is  claimed  that  it  is  free  from  alum  and  sulphuric  acid,* 
but  wrongly. 

White  wines  which  have  commenced  to  spoil,  or  in  which  viscous  fer- 
mentation has  started,  and  which  begin  to  become  brownish,  or  even 
bluish,  and  at  the  same  time  turbid,  what  the  French  call  vin  oeil  de 
perdrix,  are  rendered  salable  by  the  use  of  this  teinte  de  Fismea,  and  are 
sold  by  the  French  under  the  name  of  vins  roses, 

Jacquesson,  pbre,  states  that  this  coloring  fluid  not  onfy  colors  and 
clarifies  the  wine,  but  also  arrests  the  progress  of  the  disease,  or  pre- 
vents it  if  it  is  to  be  feared.  This  fluid  is  also  used  in  France  for  color- 
ing sparkling  wines. 

Bluish-Brown,  Brown- Yellow  {Bruno-bleuastro,  Giallo-bruno,  It.; 
Brun-hleudtre,  Fr.). — ^This  color,  which  the  French  call  oeil  de  perdrix 
(partridge-eye),  is  a  dull,  dark  yellow,  proper  to  some  old,  southern 
wines,  but  due  in  the  majority  of  cases  in  which  it  is  found  to  some 
malady  of  the  wine,  f 

This  phenomenon  is  observed  not  only  in  old  but  also  in  young  wines, 
both  red  and  white.  Very  probably  its  origin  lies  in  several  causes,  as 
the  numerous  explications  given  by  different  authors  would  lead  us  to 
believe.  Nessler  has  studied  the  change  of  color  as  it  takes  place  in 
white  wines.  He  tells  us  that  the  substances  that  cause  the  coloration, 
more  or  less  deep,  of  the  wine  are  contained  in  the  stems  and  the  seeds. 
Thus,  wines  which  have  been  fermented  in  contact  with  the  solid  part 
of  the  grapes  blacken  very  easily  when  exposed  to  the  air.  The  pres- 
ence of  bad  grapes  in  the  fermentation  also  tends  to  render  a  wine  liable 
to  this  discoloration. 

This  change  of  white  wine  depends  directly  on  the  action  of  the  air; 

♦The  vtn,  or  teinte  de  Fisme8jWQ.8  first  prepared  by  IManceau  by  boiling  elderberries  and 
cream  of  tartar  together. 

t  It  sometimes  happens,  writes  Robinet,  that  a  perfectly  bright  white  wine  which  has 
never  been  racked  or  otherwise  treated  before,  is  racked  from  its  lees  and  treated  with 
tannin  and  some  clarifying  material;  then  instead  of  becoming  bright  and  clear  the 
operations  to  which  it  has  been  treated  have  had  diametrically  the  opposite  effect.  The 
wine  has  not  taken  the  clarification,  as  the  cellarmen  say,  has  a  bluish  tint,  and  is 
turbid. 

This  change  or  malady  of  the  "blue  color"  happens  most  generally  in  wines  of  low 
acid  and  alcoholic  contents,  and  which  are  at  the  same  time  rich  in  nitrogenous  sub- 
stances. According  to  Robinet  this  malady  is  due  to  a  secondary  fermentation,  caused 
by  a  mycoderm  which  is  analogous  to  the  mycoderma  crocceum^  and  has  a  very  ephem- 
eral existence. 

To  cure  this  disease  in  a  wine  it  generally  suffices  to  raise  the  alcoholic  strength,  or 
sometimes  an  addition  of  six  or  eigiit  grains  of  tannin  per  hectolitre  is  necessary.  In 
the  latter  case  the  wine  is  allowed  to  settle  for  twenty-four  hours  after  the  addition  of 
tannin,  and  then  clarified  with  isinglass. 

The  above  mycoderm  is  killed  and  precipitated  by  cold. 
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the  wine  loses  its  limpidity,  becomes  cloudy,  and  a  black  precipitate  is 
formed;  meanwhile  the  taste  of  the  wine  often  changes.  The  black 
substance  may  be  decolorized  by  sulphurous  acid;  the  use  of  this  sub- 
stance arrests  or  retards  the  blackening  of  the  wine. 

Wines  made  from  grapes  poor  in  tartaric,  malic  acid,  etc.,  like  those 
which  have  been  gathered  when  wet  with  dew  or  rain,  or  those  which 
have  been  injured  by  cryptogams,  are  liable,  when  exposed  to  the  air,  to 
become  cloudy  and  dark  in  color. 

The  presence  of  an  excess  of  iron  in  the  white  wines  of  certain  locali- 
ties of  the  southern  provinces  is  the  reason  why,  when  they  are  at  all 
exposed  to  the  air,  their  bolor  changes  to  a  blackish  green. 

Not  southern  wines  alone,  but  also  those  from  northern  provinces, 
when  they  do  not  contain  a  sufficient  quantity  of  acid,  and  more  espe- 
cially of  tartaric  acid,  acquire  this  color.  Chemists  explain  this  phe- 
nomenon in  different  ways,  though  all  admit  that  it  is  due  to  the  presence 
of  some  of  the  compounds  of  iron.  Nessler  tells  us  that  wines  produced 
on  soils  rich  in  the  salts  of  iron,  and  even  wines  which  have  been  for 
any  length  of  time  in  contact  with  iron,  as  happens  when  there  is  an 
iron  rod  between  the  heads  of  the  cask,  or  when  there  are  nails  in  the 
cask,  etc.,  if  they  become  exposed  to  the  air,  turn  black,  for  then  the 
protoxide  or  ferrous  oxide  contained  in  the  wine  changes  in  contact  with 
the  air  to  sesquioxide  or  ferric  oxide.  A  black  compound  is  then  formed 
by  the  combination  of  the  ferric  oxide  with  the  tannin;  this  black  color 
is  not  obtained  with  the  protoxide.  Other  chemists  explain  the  phenom- 
enon by  supposing  that  there  occur  or  are  formed  in  the  wine  certain 
humic  products  analogous  to  those  which  are  formed  by  the  decomposi- 
tion of  vegetable  substances.  These  substances  are  feebly  acid^  and  have 
a  considerable  dissolving  power  on  the  iron.  Thus  there  are  formed  in 
the  wine  certain  of  the  lower  compounds  of  iron,  which,  on  exposure  to 
the  air,  change  to  the  higher  compounds,  and  give  the  wine  the  black- 
ish tint  before  spoken  of.  The  wine  then  becomes  turbid,  and  the  flavor 
undergoes  certain  peculiar  changes. 

Formerly  some  sparkling  wines  were  made  of  this  color,  but  now  it  is 
no  longer  found  but  as  a  defect. 

Dirty  {Sporco,  It.;  Teme,  Fr.). — A  diseased,  badly  made,  or  badly 
kept  wine  sometimes  becomes  turbid,  and  its  natural  color  is  masked 
by  other  colors,  giving  the  impression  of  something  soiled  or  dirty. 

Among  red  wines  the  following  are  the  colors  most  generally  recognized; 
they  may  be  of  more  or  less  intensity: 

Very  Light  Red  {Claretto.  Chiarello,  Chiaretto,  It.;  Clairet,  Fr.). — 
These  terms  are  used  to  describe  a  class  of  wines  which  contain  the 
least  color  of  any  red  wines;  the  cause  of  this  poverty  of  color  may  be 
in  the  nature  of  the  grape,  the  mode  of  preparation,  or  it  may  be  that 
the  wine  has  been  diluted  with  water. 

These  wines  form  the  connecting  link  between  white  and  red  wines. 

Trinci,  writing  of  these  wines,  says:  "The  French  'claretto'  is  a 
smooth,  vinous,  lightly  colored  wine,  with  little  aroma;  slow  and  long 
in  maturing,  and  not  pleasing  when  drunk  alone;  blended,  however,  in 
proper  proportion,  it  is  extremely  good." 

The  "claretto"  drunk  by  Redi,  however,  must  have  been  very  differ- 
ent from  this,  or  he  would  not  have  written  : 

"  Benedetto 
Quel  cLaretto 
Cke  H  spilla  in  Avignone,^* 
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Ruby  {Rubino,  It.;  RubiSy  Pr.). — Wines  which  have  a  fine,  vinous  red, 
which  recalls  the  color  of  the  ruby. 

This  color  is  that  found  most  commonly  in  table  wines;  for  instance, 
the  wine  of  Chianti;  it  is  also  the  color  of  the  wines  of  Bordeaux. 

Some  writers  speak  of  vermilion  wines,  but  a  wine  is  never  really  of 
that  tint;  wines  rich  in  acid  and  of  bright,  intense  ruby,  will  appear 
for  the  moment  to  be  vermilion  immediately  after  being  racked,  on  ac- 
count of  the  presence  of  a  slight  cloudiness. 

Purple  {Porporinoj  It.;  PourprS,  Fr.). — The  case  where  the  natural 
red  of  wine  tends  slightly  to  violet. 

This  color  is  seen  in  Montepulciano  when  it  has  reached  perfection. 

Garnet,  Red  {Granato,  Rosso  cupo,  It.;  Rouge  sombre,  Fr.). — Said  of 
wines  which  have  a  more  or  less  intense  blood-red,  recalling  the  color 
of  garnets  and  similar  precious  stones,  and  of  some  varieties  of  goose- 
berries, etc. 

This  garnet  tint  is  seen  in  heavy-bodied  dinner  wines,  such  as  Barbera, 
Gattinara,  Borgogna,  and  in  wines  made  from  grapes  grown  on  clayey 
and  ferruginous  soils.  These  wines  in  aging  are  apt  to  acquire  more 
or  less  of  the  orange  tint. 

Black  {Nero,  It.;  Noir,  Fr.). — This  color,  the  nigrum  of  the  Romans, 
is  really  never  found  in  wine;  the  darkest  wines,  made  from  the  Tein- 
turiers,  are  not  quite  black,  nor  is  even  the  concentrated  solution  of 
oenocyanin  obtained  by  the  Carpene-Comboni  process. 

Violet,  Bluish  {Violaceo,  Turchiniccio,  Bleauastro,  It.;  Bleaudtre, 
Violace,  Fr.). — This  color  is  seen  in  a  more  or  less  marked  degree  in 
blending  and  other  wines  poor  in  acid.  This  tint  is  due  to  the  violet 
coloring  matter  which  is  contained  in  certain  dark  wines  of  southern 
Italy.  It  is  very  unstable,  and  precipitates  with  great  readiness.  It  is 
also  found  in  the  wines  from  certain  American  coloring  grapes,  such  as 
the  Jacquez,  the  Marion,  and  York's  Madeira,  when  they  have  been 
made  without  addition  of  plaster  or  tartaric  acid. 

Orange,  Yellowish-Red,  Rusty  {Aranciato,  Oiallo  aranciato,  Color 
m^atone,  Rossico,  It.;  Orangi,  Pelure  d^oignon,  Fr.). — These  are  the  colors 
or  tints  of  old  or  decrepit  wines.  By  decrepit  wines  should  be  under- 
stood wines  which  have  passed  their  prime  and  have  begun  to  lose  their 
valuable  qualities. 

These  tints  are  seen  sometimes  in  young  wines,  but  less  marked  than 
in  old;  especially  in  those  which,  at  first,  have  much  of  the  bluish  tint, 
and  which  deposit  their  color  quickly. 

Old  wines  often  lose  all,  or  nearly  all,  of  their  color,  and  become  what 
is  called  "  scolorito,"  decolorized  or  faded. 

Dark  Colored  (Colorato,  It.;  Colore,  Fr.). — Said  of  wines  that  have 
relatively  a  great  deal  of  color. 

Wines  may  be  divided  according  to  intensity  of  color  into  deep-col- 
ored, medium-colored,  and  light-colored  wines. 

Deep-colored  wines  are  harsh  and  indigestible. 

I  will  now  pass  in  review  the  qualities  and  defects  of  which  the  senses 
of  taste  and  smell  take  cognizance. 

Aroma  {Aroma,  It.;  Ardm^,  Fr.). — By  aroma  must  not  be  understood 
simply  those  odors  which  are  delicate  and  agreeable,  as  when  speaking 
of  bouquet;  for  example,  the  foxy  odor  or  aroma  of  certain  American 
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grapes,  varieties  of  the  species  Vitis  labruaca,  and  of  the  wine  made 
from  them,  is  far  from  agreeable. 

The  aroma  is  the  odor  which  comes  from  the  skins  of  aromatic  grapes,* 
and  varies  in  quantity  and  quality,  according  to  the  variety  of  grape 
and  the  degree  of  its  maturity.  It  passes  into  the  wine  in  wine  making; 
the  aroma  therefore  exists  in  the  grapes  as  well  as  in  the  wine. 

BouQUETf  {Profumo,  It.;  Bouquet,  Ft.). — Every  fine  wine  exhales  an 
odor  peculiar  to  itself,  which  is  always  delicate  and  pleasing.  Exception 
may  be  made  of  artificial  bouquets,  which,  if  not  absolutely  disagreeable 
in  themselves,  are  always  too  strong  and  intense  in  a  wine. 

The  bouquet  is  due  to  the  volatilization  at  ordinary  temperature  of 
certain  substances  known  as  ethers,  which  are  formed  by  the  reactions 
of  the  acids  and  alcohols  in  the  wine  during  its  process  of  aging.J 

Thus,  the  bouquet  is  not  to  be  found  ready  formed  in  the  grape,  as  is 
the  case  of  the  aroma. 

SfevE  {AbboccatOj  It.;  Shve,  Fr.;  Gohr,  Ger.). — The  "seve"  is  neither 
bouquet  nor  aroma;  it  is  a  certain  savor,  a  certain  fragrant  quality  of 
the  wine  due  to  a  smooth  and  delicate  blending  of  perfections,  of  aromas 
and  bouquets,  which  is  perceived  when  the  wine  is  in  the  mouth  and  in 
the  act  of  swallowing,  affecting  the  olfactory  organs  through  the  internal 
nasal  ducts.  The  bouquet  and  aroma  affect  the  senses  before,  the  seve 
after  drinking  the  wine. 

Carpene,  writing  of  Moscato  de  Segesta,  says:  "  Of  the  most  delicate 
fragrance  and  exquisite  flavor.  It  is  a  dainty,  fruity  wine,  which  fills 
the  mouth  with  an  harmonious  ensemble  of  delicious  flavors,  which 
cannot  be  described,  but  can  only  be  experienced." 

Seve,  which  is  especially  the  property  of  fine  wines,  is  due  to  the 
presence  of  certain  substances  which  are  formed  in  the  grapes  during 

*The  ancients  held  aromatic  wines  in  high  estimation.  They  added  to  the  must,  dur- 
ing fermentation,  different  varieties  of  apples,  then  cane,  amomum,  cassia,  saffron,  ginger, 
and  other  species  of  aromas,  to  communicate  the  odor  ihat  they  desired. 

The  aroma  most  highly  appreciated  was  that  obtained  by  the  addition  of  myrrh.  We 
read,  in  fact,  in  Pliny:  Lauttssima  apud  priscos  vina  erant  myrrkse  odore  conditaf  ut  adparet 
Plauti  fabulaj  quae  Peraa  iscribiturj  quamquam  in  ea  et  calamos  addijubet. 

Pepplered  wine,  which  was  prepared  by  fermenting  the  must  with  apples  and  pepper, 
was  very  much  appreciated  in  the  time  of  Pliny. 

t  Even  the  bouquet  of  wines  has  not  escaped  imitation  and  adulteration.  The  man- 
ufacture of  artificial  bouquets  or  perfumes  for  wines  has  become  a  regular  industry  in 
France  and  Germany,  where  it  is  carried  on  on  a  large  scale.  There  is  a  large  consump- 
tion of  such  articles  as  "bouquet"  of  Pomard,oroi  Bourgogne,  extract  of  Bourdeaux, 
the  "Kanclo  des  vins,"  "sfeve"  of  Baum6,  of  M6doc,  of  St.  Julien,  of  Champagne,  oi 
Sillery,  etc. 

The  substances  most  usualljr  employed  to  add  an  artificial  bouquet  to  dinner  wines, 
are:  Florentine  iris,  raspberries,  cloves,  vine  flowers,  mignonette,  nutmegs,  bitter 
almonds,  etc.  To  these  should  be  added  certain  chemical  products  wnich  are  prepared 
more  especially  in  Germany.  All  these  attempts  to  imitate  nature  have  been  out  very 
partially  successful. 

A  wine  mav  be  perfumed  artificially,  but  it  is  impossible  to  give  it  "sfeve."  This 
artificial  perrame  is  always  too  pronounced,  and  is  never  as  delicate  as  the  natural 
bouquet  of  wine.  These  artificial  bouquets  impress  the  sense  of  smell,  but  not  that  of 
taste.  If  a  perfumed  wine,  then,  is  tasted  without  being  smelled.  its  natural  "s^ve  "  can 
be  distinguished.  Artificial  aromas  are  not  lasting,  and  gradually  disappear  from  the 
wine. 

X  ChemicaUv,  the  difference  between  aroma  and  bouquet  is,  according  to  Maumen^ 
and  Berthelot,  the  following: 

The  former  is  due  to  certain  hydro-carbons  and  to  the  products  of  their  oxidation; 
perhaps,  also,  as  Ordonneau  states,  to  the  ether  of  a  high,  fatty  acid  produced  by  inter- 
cellular alcoholic  fermentation,  and  which,  being  fixed,  remains  in  the  peUicle;  this  has 
enabled  the  experimenter  to  obtain  it  from  the  pomace  of  Folle  Blanche. 

The  latter  seems  to  be  due  to  a  mixture  of  aldehydes  with  one  or  more  essential  oils 
and  of  numerous  ethers,  the  product  of  the  combination  of  fatty  and  other  polyatomic 
acids  with  ethylic  and  other  alcohols;  there  are,  for  instance,  valerian,  amylic,  propyl- 
acetic,  etc. 
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the  short  time  preceding  their  complete  maturity;  these  substances  are 
peculiar  to  certain  varieties  of  grapes,  and  owe  their  existence  also  to 
careful  cultivation,  as  well  as  to  certain  conditions  of  climate  and  soil.* 

In  analyzing  wine,  writes  Faure,  I  have  observed  that  fine  and  deli- 
cate wines,  those  renowned  for  their  flavor  and  general  high  quality, 
contain  a  certain  glutinous,  viscid  substance,  which  exists  only  in 
almost  inappreciable  quantities  in  ordinary  wines,  and  is  quite  absent 
from  inferior  ones. 

This  principle,  to  which  wine  owes  its  seve,  has  been  called  by  Faure 
oenanthin,f  or  flower  of  wine,  and  is  only  found  in  grapes  which  are 
completely  mature.  Some  vineyards,  which  usually  produce  grapes 
containing  this  substance,  fail  to  do  so  in  stormy  seasons.  The  only 
vines  containing  it  in  such  years  are  those  produced  on  dry  sandy  or 
gravelly  soils.  The  same  variety  of  vines,  which,  when  grown  on  an 
appropriate  soil,  gives  a  wine  full  of  seve,  will,  when  grown  on  a  rich, 
heavy,  or  clayey  one,  produce  a  wine  containing  little  or  no  oenanthin. 

Thus  it  can  be  seen  that  the  preeminence  of  high-class  wines  is  not 
due  to  the  caprice  of  the  taster,  but  to  actual  differences  of  composition, 
and  to  the  presence  of  principles  not  found  in  inferior  wines. 

The  ordinary  wines  of  the  three  communes  of  the  Gironde,  where  the 
four  high-class  Bordeaux  wines  are  produced,  are,  in  general,  poor  in 
oenanthin.  These  four  wines,  however,  contain  a  larger  quantity  of  the 
substance,  as  may  be  seen  by  the  following: 

(Enanthin  contained  in  vines  of — 


High  Class. 


Ordinazy. 


Chateaux  Margaux _ 1.25 

Chateau  Laiite 1.20 

Chateau  Latour 1.10 

Haut-Brion .65 


Margaux a70 

Pauillac 0.75 

Pessac 0.60 


Flavor  {Sapore,  It.;  Saveur^  Fr.). — In  this  character  we  have  the 
eflect  of  the  wine  on  the  sense  of  taste,  and  more  particularly  on  the 
tongue,  which  best  distinguishes  between  various  tastes.  The  flavor  is 
distinct  from  either  aroma,  bouquet,  or  "seve";  unlike  the  last,  it  does 
not  aftect  the  sense  of  smell.  As  has  been  shown,  the  seve  is  per- 
ceived after  the  wine  has  passed  the  base  of  the  tongue,  the  soft  palate; 
the  taste,  on  the  contrary,  or  better,  the  flavors,  are  perceived  almost  im- 
mediately, and  continue  to  affect  the  tongue  and  its  sides,  or  posterior 

*The  result  of  many  observations  and  studies  regarding  the  influence  of  soil  composi- 
tion or  the  character  of  wine,  may  be  summed  up  as  follows:  High  alcoholic  strength  is 
characteristic  of  wines  grown  on  calcareous  soils:  color  depends  on  the  iron  in  the  soil; 
smoothness  on  the  alumina  and  on  the  variety  ot  grape;  bouquet  on  the  silica. 

Chambertin,  writes  Julian,  is  a  wine  which  has  a  good  color,  much  sfeve,  is  very  delicate 
and  smooth,  faultless  in  taste,  and  possessing  the  most  agreeable  bouquet. 

The  vineyard  which  produces  this  wine  has  the  following  soil  composition: 

Alkaline  salts _ 0.031 

Carbonate  of  calcium  and  magnesium _ 4.425 

Ferric  oxide , _ 2.961 

Phosphoric  acid _ 0.236 

Alumina - 2.063 

Silica  (soluble) _ - 0.110 

Organic  matter _ L973 

Insoluble  residue  (silica) 89.302 

t  By  oenanthin  should  not  be  understood^  as  perhaps  was  done  by  Faur^,  a  single 
chemical  compound,  but  rather  a  complex  mixture  of  ethers. 


WINE   AND   THE   ART   OF   WINE   TASTING.  87 

portion,  with  a  series  of  sensations  which  are  agreeable  or  disagreeable, 
according  to  the  nature  of  the  flavors  and  their  degree  of  intensity.* 

Neutral  Flavor  {Sapors  neutro,  It.;  Saveur  neutre,  Ft.). — A  wine  is 
said  to  be  neutral  when  it  has  no  marked  aroma  or  taste. f 

Wines  of  neutral  taste  are  the  best  base  for  the  making  of  imitative 
wines,  as  they  acquire  most  easily  the  taste  of  the  wines  with  which  they 
are  blended. 

Vapid,  Flat,  Insipid  {Insipido,  It.;  Flatf  Fr.). — A  wine  is  vapid  when 
it  is  lacking  in  alcohol  and  vinosity,  or  when,  without  having  any  defect 

*  With  regard  to  tastes  in  general,  writers  are  at  variance.  The  greater  or  less  num- 
^T  of  tastes  and  the  possibility  of  tneir  classification  have  been  discussed. 

The  number  of  tastes  may  be  considered  as  infinite,  and  therefore  a  classification 
almost  impossible.  Such  classification,  however,  has  been  attempted.  Haller  distin- 
guishes twelve  tastes,  which  have  been  reduced  by  Linnscus  to  ten:  sweet,  acrid,  fatty, 
astringent,  bitter,  viscous,  saltish*  watery,  and  insipid. 

Vintschgau  proposes  another  taste — metallic. 

Physiologists  disting^uish  in  the  sense  of  taste  four  specific  energies,  that  is,  four  ele- 
mentary sensations,  viz.:  sweet,  bitter,  acid,  and  salt.  The  first  two  affect  only  the 
nerves  of  taste;  the  acid  taste,  on  the  other  hand,  if  too  strong,  may  cause  pain,  for 
which  reason  Vintschgau  believed  that  acid  and  salt  tastes  affect  also  the  sense  of  feel- 
ing as  is  seen  in  touching  concentrated  solutions  of  acids. 

Nothing  is  known  with  certainty  as  to  the  way  in  which  different  tastes  are  distin* 
guished,  and  we  must  be  content  with  supposing  that  each  flavoiv-sweet,  sour,  bitter, 
salt — acts  upon  special  nerves  which  serve  to  distinguish  them.  This  is  the  more  proba- 
ble, as  different  parts  of  the  tongue  are  unequally  affected  by  different  tastes.  We  are 
still  more  in  the  dark  regarding  the  intimate  nature  of  the  tastes,  the  chemical  compo- 
sition of  the  substances  which  they  characterize  seeming  to  have  no  connection  with 
them. 

The  chemical  composition  of  a  substance  has  nothing  to  do  with  its  sweet,  bitter,  or 
salt  taste;  with  regard  to  the  acid  taste,  however,  it  may  be  said  that  every  substance 
which  tastes  acid  is  also  an  acid  from  the  chemical  point  of  view. 

f  The  vineyardist  in  making  a  choice  of  varieties  to  plant  should  keep  in  view  the 
flavor  which  they  will  give  to  his  wine.  If  he  is  planting  in  a  new  locality,  where  it  can- 
not be  known  what  kind  of  grape  will  there  best  develop  its  flavor,  he  snould  choose  a 
variety  which  gives  a  wine  of  neutral  taste. 

The  French,  who  are  masters  of  the  art  of  imitating  wines,  have  this  maxim:  "There 
are  more  buyers  than  there  are  connoisseurs." 

Trusting  to  the  truth  of  this  saying,  they  have  been  able  to  establish  that  great  com- 
merce of  wine  which  has  become  one  of  the  principal  sources  of  riches  to  France.  The 
cities  of  Cette,  Bordeaux,  Marseilles,  Lunel,  Montpellier,  and  others  of  the  south  of 
France  are  centers  of  the  production  of  large  quantities  of  "  wines  of  imitation." 

Do  you  wish  to  make,  for  example,  a  hectolitre  of  fine  Bordeaux  ? 

Take- 
Red  wine  of  the  south  (Roussillon  or  Narbonne) 60  litres. 

White  wine  of  jgood  quality 25  litres. 

Old  wine  of  Alicante _-12  litres. 

Old  wine  of  Malaga ___  31itre8. 

"Conservatore  enantico" 25  grammes. 

The  oenanthic  conservative  is  dissolved  in  about  a  litre  of  warm  white  wine;  the  whole 
is  then  well  mixed  and  aUowed  to  stand  for  two  weeks.  During  this  time  a  slow,  insensi- 
ble fermentation  goes  on,  which  completely  mixes  or  blends  the  ingredients. 

The  wine  is  then  drawn  into  sulphured  casks,  clarified,  racked  again,  and  the  Bordeaux 
is  made. 

This,  however,  is  too  expensive  a  Bordeaux;  here  is  a  cheaper  one: 

Red  common  Spanish  wine 70  litres. 

Wine  of  Narbonne  .._ _ _ 25  litres. 

Wine  of  Malaga _ _ 6  litres. 

Bordeaux  extract _ A  quarter  of  a  bottle. 

CEnanthic  conservative _ _ 30  grammes. 

This  is  treated  in  the  same  way  as  the  first. 
If  a  still  cheaper  Bordeaux  is  desired — 

Ordinary  red  wine _ Sllitres. 

Roussillon  and  Narbonne _ ___ 15  litres. 

Old  brandy _ _ _ 4  litres. 

Bordeaux  extract A  quarter  of  a  bottle. 

GSnanthic  conservative _ 30  grammes. 

The  above  information  is  for  the  edification  of  those  who  prefer  a  bottle  of  this  Bor- 
deaux to  a  bottle  of  Chianti,  of  Valpolicella,  of  Yaltellina,  and  of  many  other  Italian 
wines  which  are  far  superior  to  these  French  concoctions. 
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due  to  secondary  fermentations,  it  lacks  some  of  those  qualities  which 
together  render  a  wine  agreeable. 

An  insipid  wine  may  have  plenty  of  color,  however.  Insipid  wines 
are  very  subject  to  unfavorable  changes. 

Sapid  {Sapido,  It.;  Sapide,  Fr.). — A  wine  is  described  as  sapid;  it  is 
meant  that  the  acids  are  agreeable  in  quality  and  proportionate  in 
quantity. 

Vinous,  Vinosity*  {Vinoso,  Finostfa,  It.;  VineuXy  Vino8it4,  Fr.). — A 
wine  is  said  to  possess  vinosity  when  it  imparts  in  a  certain  degree  that 
sensation  of  warmth  characteristic  of  the  alcoholic  flavor. 

Weak  {Debote,  Vino  che  scappa  in  bocca,  It.;  Faible, peu  alcoolique,  Fr.). 
A  wine  is  said  to  be  weak  when  it  is  of  low  alcoholic  strength,  of 
when  its  alcoholic  contents  are  not  in  proportion  to  its  other  constitu- 
ents. Wines  of  this  character  have  in  genei;ial  little  flavor,  are  insipid, 
and  difficult  to  keep,  on  account  of  the  gummy  or  mucilaginous  sub- 
stances which  they  contain,  and  to  which  they  owe  what  little  flavor 
they  have. 

Light  (Leggero,  Sottile,  It.;  Leger,  Mince,  Fr.). — A  light  wine  is  one 
which  is  of  good  quality,  but  at  the  same  time  contains  a  relatively 
small  amount  of  color,  body,  and  alcohol,  no  prominent  flavors,  and  no 
sweetness.  The  general  eflect  of  a  light  wine  is  one  of  delicacy,  though 
there  exists  a  just  equilibrium  between  the  various  constituents. 

Soft,  Mild  {Molle,  It.;  Mou,  Fr.). — A  mild  wine  is  one  which  does  not 
affect  the  palate  by  its  harshness  or  astringency,  as  do  rougher  wines. 
Softness  characterizes  wines  which  are  neither  sweet  nor  dry,  and  not 
too  alcoholic. 

Alcoholic  {Alcoolico,  It.;  Alcoolique,  Fr.). — When  a  wine  is  .spoken 
of  as  alcoholic,  it  is  generally  meant  to  be  one  containing  a  relatively 
high  per  cent  of  alcohol,  but  of  an  unsatisfactory  and  unsatisfying 
quality. 

Generous  {Generoso,  It.;  Genereuz,  Fr.). — A  generous  wine  is  one  with 
plenty  of  alcohol,  but  of  a  smooth,  warming,  strengthening  character; 
one  of  which  a  small  glass  produces  a  feeling  of  well-being  and  sensible 
tonic  effects. 

Warm,  Hot  {Caldo,  It.;  Chaud,  Fr.). — A  hot  wine  is  one  containing 
a  good  deal  of  alcohol,  which  produces  a  somewhat  burning  sensation 
in  the  mouth  and  stomach. 

Sharp,  Lively  {Vivo,  It.;  Vif,  Fr.). — This  is  said  of  a  wine  which, 
without  being  pronouncedly  acid  or  alcoholic,  affects  the  palate  vividly. 
It  is  a  quality  compatible  with  lightness,  but  not  with  smoothness. 

Fullness,  Roundness  {Stoffa,  It.;  ^toffe,  Fr.). — Expressive  of  a  robust 
homogeneity,  which  gives  the  impression  of  solidity  and  good  consti- 
tution. 

Body  {Corpo,  It.;  Corps,  Fr.). — A  wine  is  heavy  bodied  when  it  is 
rich  in  extractive  matter  and  has  high  vinosity. 

Heady  {Fumosa,  It.;  Fumeux,  Fr.). — Wines  which  contain  much 
carbonic  acid,  and  thus  go  quickly  to  the  head,  produce  eftects  that  are 
usually  confounded  with  those  of  drunkenness,  but  which,  in  reality, 
differ  very  much  from  them  physiologically.  Wines  of  this  character 
are  unwholesome. 


♦Many  use  this  word  in  a  somewhat  different  sense;  by  it  they  mean  "wine-like;'* 
that  is,  having  a  full  supply  of  the  quality  or  qualities  which  preeminently  distinguiaih 
wine  from  other  alcoholic  Deverages.— Tran*. 
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Dense,  Pulpy  {Carnoao,  Polputo,  Maccheroncy  It.;  Charnu,  Pulpeux, 
Lourd,  Fr.). — Expressive  of  a  wine  that  has  what  one  might  almost 
call  a  pasty  consistency. 

Heavy,  Coarse  {Orave,  Gravone^  Peaante,  Capitoso,  It.;  Lourdy  GroSy 
Pesanty  CapiteuXy  Fr.). — Wines  which  have  much  body  and  little  alco- 
hol, and  which,  even  when  drunk  in  small  quantities,  go  to  the  head 
and  weigh  oh  the  stomach. 

Clean  {FrancOy  It.;  Franc,  Fr.). — Said  of  a  wine  which  does  not 
leave  the  slightest  suspicion  of  any  taste  indicating  unsoundness,  or  of 
any  defect  due  to  the  bad  condition  of  the  grapes  from  which  it  was 
made,  or  to  neglect  or  improper  handling  of  the  wine. 

Harmonious  {Arrnonicoy  It.;  Harmoniqucy  Fr.). — Well  constituted. 
This  is  said  of  a  wine  when  its  constituents  are  in  exactly  the  proper 
proportions,  well  balanced  and  blended,  forming  a  perfect  whole,  which 
is  at  the  same  time  pleasing  and  satisfactory. 

Wine  that  Ends  Well  ( Vino  che  finisce  bene,  It.;  Vin  qui  finit  hien, 
Fr.). — This  is  an  expression  used  by  the  taster  to  define  an  impression 
that  remains  for  a  certain  time  after  drinking  a  fine  wine;  it  means  a 
wine  in  which  the  constituents  are  harmonious,  and  remain  so  even  after 
the  wine  has  passed  from  the  mouth,  impressing  the  senses  with  noth- 
ing but  pleasing  sensations  to  the  end.  These  sensations  continue  even 
after  the  wine  has  been  swallowed,  insomuch  that  one  might  almost  say 
that  it  wished  to  prolong  the  pleasure  of  the  drinker  by  a  fresh  visit  to 
the  organs  of  taste. 

Wine  that  Ends  Quickly  {Vino  che  finisce  presto,  It.;  Vin  qui  finit 
vite,  Fr.). — Wine  that  leaves  but  an  ephemeral  sensation  in  the  mouth; 
that  is  to  say,  almost  as  soon  as  the  wine  is  swallowed  all  trace  of  it  is 
gone,  and  the  palate,  tongue,  and  stomach  seek  in  vain  to  recall  its 
character,  flavor,  bouquet — all  have  gone,  all  have  disappeared.. 

Wine  that  Ends  Badly  ( Vino  che  finisce  male.  It.;  Vin  qui  finit  mal. 
Ft.). — A  wine  that  after  swallowing  leaves  a  disagreeable  taste,  bitter, 
woody,  etc.,  in  the  mouth. 

Delicate  {DelicatOy  It.;  DelicatCy  Fr.). — A  wine  to  be  delicate  must  be 
perfectly  harmonious,  soft,  and  agreeable. 

Fine,  or  High  Quality  {Finn,  It.;  Fin,  Fr.). — A  wine  that  unites  a 
natural  delicacy  with  an  exceptionally  agreeable  flavor  and  delicious 
bouquet. 

MuTB  {Muto,  It.;  Muet,  Fr.). — Said  of  unfermented  or  only  partially 
fermented  wines;  they  are  characterized  by  a  sweetish  or  gummy  taste. 
They  are  wines  which  have  been  made  from  musts  treated  with  sulphur- 
ous anhydride  or  fortified  with  alcohol.  The  wines  that  are  generally 
made  "mute"  are  white  wines  that  are  to  be  used  to  sweeten  liquors  or 
to  increase  the  sugar  contents  of  new  wines,  or  that  are  to  be  used  for 
the  manufacture  of  syrups  by  concentration  in  vacuo. 

When  a  wine  is  made  mute  by  the  use  of  sulphurous  anhydride,  the 
risk  is  run,  if  too  much  is  used,  of  giving  the  wine,  first,  a  taste  of  sulph- 
hydric  acid,  and  afterward  more  or  less  pronounced  bad  flavors  due  to 
the  sulphates  that  are  formed. 

These  wines  are  kept  in  cool  cellars,  where  the  temperature  is  as 
nearly  as  possible  constant,  and  in  strong  and  well-hooped  casks.  They 
ought  to  be  clarified,  preferably  with  gelatine.  In  order  to  obtain  a 
perfect  clarification,  about  8  or  10  grammes  of  tannin  are  added  to  each 
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hectolitre  before  putting  in  the  finings  (one  tenth  per  m.,  or  about  1.25 
ounces  per  100  gallons). 

Smooth  {Vellutato,  MorbidOf  It.;  VeloutSy  Moelleux,  Ft,). — A  smooth 
wine  fills  the  mouth  with  its  grateful  flavors  and  fagrance,  imparting  its 
delightful  series  of  sensations  without  the  slightest  harshness. 

This  quality  is  due  to  the  presence  of  a  certain  quantity  of  glycerine, 
and  not  to  glucose,  as  at  first  one  might  be  inclined  to  think.  In  this 
latter  case  the  wine  would  be  called  "amabile"  (fruity). 

It  is  glycerine  rather  than  glucose  which  gives  a  wine  that  kind  of 
smoothness  which  might  almost  be  called  unctuosity. 

In  very  high-class  wines  the  smoothness  or  unctuosity  is  due  not  only 
to  glycerine,  but  also  to  other  bodies  which  have  not  yet  been  well 
studied;  they  occur  more  especially  in  wines  of  very  favorable  years; 
that  is,  of  years  when  the  season  has  been  so  propitious  that  the  grapes 
have  been  able  to  attain  an  exceptionally  perfect  maturation. 

Many  chemists  have  attempted  to  determine  the  nature  of  these  sub- 
stances. 

II  Faure,  who  studied  the  wines  of  the  Gironde,  believes  that  this 
unctuosity  is  due  to  the  same  substance  as  seve,  a  substance  which  is  of 
similar  character  to  pectine  and  mucilage,  and  which  he  called  "oenan- 
thin." 

Batilliat  claims  to  have  found  in  the  high-class  wines  of  Bordeaux 
the  peculiar  substance  which  causes  their  unctuosity,  and  which  he  calls 
"  creatine." 

Mulder,  on  the  other  hand,  from  observations  made  on  the  wines  of 
the  Gironde,  considers  this  unctuous  substance  as  analogous  to  dextrine. 

Whatever  may  be  the  nature  of  this  substance,  it  is  useful  to  know 
that  the  wines  in  which  it  occurs,  if  not  well  kept,  are  liable  to  undergo 
an  almost  insensible  fermentation,  which  destroys  this  substance,  and  so 
takes  away  from  the  wine  that  quality  which  is  due  to  it;  pasteurizing  or 
heating  will  also  deprive  a  wine  of  this  quality. 

Fruity  {Amabile,  It.;  Suave,  Fr.;  the  Latin,  Suavis  vel  auhdulcis). — 
A  wine  which  is  very  faintly  sweet  on  account  of  retaining  a  small 
quantity  of  grape  sugar  or  glucose. 

As  is  said  sometimes:  *^  Qtbel  vinetto  cost  amabile  va  giU  senza  accor- 
gersene,^^ 

,  Technically,  a  fruity  wine  cannot  be  said  to  possess  seve  because  it 
tends  towards  sweetness.  However,  a  wine  which  is  very  slightly  sweet 
may  possess  a  good  seve  in  the  sense  that  it  produces  those  sensations 
which  are  the  quality  of  wines  of  the  highest  class. 

Sweetish  {Dolcignoy  It.;  Doucereux,  Fr.). — A  wine  is  said  to  be  sweetish 
when  its  sweetness  is  undecided,  unsatisfactory,  and  not  in  harmony 
with  the  other  components  of  the  wine;  it  is  due  usually  to  a  bad  fer- 
mentation and  incomplete  defecation,  or  it  may  be,  with  an  ordinary 
table  wine  rich  in  mucilaginous  substances,  that  it  is  becoming  sick  or 
undergoing  one  of  those  insensible  fermentations,  that  is,  the  tartaric 
fermentation,  to  which  such  wines  are  so  subject  in  the  spring.  In  the 
latter  case  there  is  a  moment  when  the  wine  can  be  detected  in  becom- 
ing slightly  sweetish,  and  if  prompt  measures  are  not  taken  it  will  in  a 
short  time  be  completely  spoiled.  This  turning  flat  and  sweetish  is  due 
to  the  mucilaginous  substances  which,  under  the  action  of  dilute  acids 
and  a  favorable  temperature,  become  transformed  into  substances  resem- 
bling dextrine  and  other  saccharine  matters,  which  give  place,  or  rather 
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favor,  when  the  alcoholic  fermentation  has  not  been  of  a  thorough  char- 
acter, the  development  of  secondary  fermentations. 

Sweet  {Dolce,  It.;  Doux,  Fr.). — A  sweet  wine  is  one  in  which  the 
sweetness  is  pleasant,  because  not  excessive,  and  in  harmony  with  the 
other  principal  ingredients,  and  more  particularly  with  the  alcoholic 
contents. 

"  //  vino  dolce  e  glorioso 
Rende  Vuomo  pingue  e  camoso 
E  allargo  lo  stomaco." 

Over  Sweet  {Dolciastro,  It.;  Doucedtre,  Fr.). — This  is  said  of  wines 
which  are  too  sweet,  or  in  which  the  sweetness  does  not  seem  to  be  well 
combined;  that  is,  the  sugar  seems  to  have  been  lately  dissolved  in  the 
wine. 

Honey  Sweet,  Sickly  Sweet  {Dolce  smaccatOf  Melacchino,  It.;  Doux 
fade,  Mielleux,  f^r.). — Of  white  wines  when  they  are, very  sweet  and  of  a 
nauseating  sweetness,  resembling  must  more  than  wine. 

MelcLCchino  is  perhaps  a  corruption  of  melichino,  meaning  cider — vinum 
ex  malis,  pomatium  of  the  Latins. 

New  or  Young  Wine  {Vino  giovane,  nuovo,  It.;  Vin  jeune,  Fr.). — A 
.  wine  which  has  been  made  but  a  short  time,  and  which  has  not  under* 
gone  those  changes  and  transformations  in  its  composition  through 
which  it  acquires  new  qualities,  due  to  the  new  substances  which  are 
formed,  and  which  render  it  more  agreeable  to  the  palate,  and  in  the 
case  of  fine  wines  impart  bouquet  and  even  seve. 

Another  cause  of  variation  in  the  character  of  wines  is  the  deposition 
in  whole  or  in  part  of  various  substances  on  the  walls  of  the  cask,  or  in 
the  form  of  lees  at  the  bottom,  that  are  thus  eliminated  from  the  compo- 
sition of  the  wine. 

These  young  wines,  compared  with  their  condition  at  maturity,  aro 
more  heavy  bodied,  more  deeply  colored  (green  or  acid), more  astringent, 
and  sometimes  rough  and  harsh. 

These  wines  are,  finally,  more  nutritious  than  after  they  become 
mature;  it  must  not  be  forgotten,  however,  that  a  wine  which  is  too 
young  is  somewhat  indigestible. 

Green  {Verde,  Verdetto,  Bruschetto,  It.;  Vert,  Aigrelet,  Fr.). — Green 
wine  is  not  synonymous  with  young  wine,  as  might  be  supposed  at 
first;  greenness  is  a  quality  which  a  new  wine  may  and  generally  does 
have. 

A  wine  is  said  to  be  green  when  it  has  an  acidity  and  roughness 
which,  though  pronounced,  is  of  such  a  character  that  it  will  disappear 
with  time. 

Thus,  incompletely  ripened  grapes  give  a  green  wine,  owing  to  a  small 
quantity  of  volatile  acid  and  acid  salts  which  they  contain,  and  more 
especially  hi- tart  rate  of  potash. 

Greenness  is  characteristic  of  certain  new  wines,  and  also  of  many 
mature  wines  produced  in  northern  countries. 

Tart  {Acidulo,  Acidetto,  It.;  Acidule,  Aigrelet,  Fr.). — Said  of  a  wine 
possessing  an  agreeable  and  sufficient  acidity,  due  to  the  presence  of  free 
tartaric  acid  and  sometimes  of  carbonic  acid,  especially  when  this  latter 
is  in  such  amount  as  to  become  free  easily,  and  so  affect  sensibly  the  tip 
of  the  tongue. 

Harshly  Acid  {Acerho,  It.;  Acerbe,  Fr.). — Expresses  a  sharp,  harsh 
acidity,  like  that  in  sour  or  unripe  fruit,  which  puts  the  teeth  on  edge 
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and  draws  up  the  lips  and  mouth.  This  acidity  comes  from  immature 
seeds  or  green  stems,  which  communicate  their  acids,  such  as  malic, 
racemic,  etc.,  to  the  wine;  in  other  words,  the  acid  is  the  same  chem- 
ically as  that  found  in  unripe  fruit.* 

Wine  produced  from  grapes  which  for  some  cause  or  other  have  not 
reached  their  maturity,  are  always  more  or  less  harshly  acid. 

With  time  this  repellant  acidity  disappears,  for  the  reason,  according 
to  Dessaignes,  that  the  malic  acid,  after  eight  or  ten  months,  decomposes 
into  succinic  and  butyric  acids,  f 

Mature  Wine  {Vino  maturo,  It.;  Vin  mur,  Fr.). — A  mature  wine  is 
one  which  has  quite  developed  all  its  characteristic  qualities,  and  which 
is  therefore  ready  to  be  drunk,  or  to  be  placed  in  bottles,  where,  in  aging, 
it  will  go  on  improving. 

Decrkpit  Wine  ( Vino  decrepitOy  passatOy  It.;  Vin  pasBe,  affiabli,  Fr.). — 
The  caducity  of  a  wine  is  the  stage,  according  to  Dr.  Guybt,  where  it  has 
passed  its  prime  maturity,  and  when  it  has  already  commenced  to 
deteriorate;  when,  in  other  words,  it  has  lost  some  or  all  of  the  qualities 
due  to  its  volatile  principles  and  other  constituents. 

A  decrepit  wine  has  lost  its  fragrance,  has  become  flat;  it  has  not 
contracted  any  disagreeable  or  repelling  flavor,  for  the  taste  of  age  that 
these  wines  have  cannot  be  called  disagreeable  in  the  same  sense  as  a 
wine  which  is  attacked  by  the  disease  called  bittemesSy  but  it  has  a  slight 
bitterness  which  recalls  that  of  some  resinous  substances. 

These  wines,  when  they  find  themselves  in  favorable  conditions,  as 
when  exposed  to  the  air,  decompose  readily. 

"A  wine  whifth  has  been  exposed  to  the  cold  of  winter  and  the  heat  of 
summer  acquires  in  the  month  of  September  the  taste  which  Italians 
call  'settembrino,'  which  is  exhausted  and  *  passe.'" — M.  Salvini. 

DRvt  ( Vino  asciuttOy  It.;  Vin  seCy  Ft.). — This  is  said  of  a  wine  which 
leaves  m  the  mouth  a  sense  of  dryness.     It  is  a  characteristic  of  highly  . 

alcoholic  and  somewhat  astringent  wines.     "  Fomino  leaves  the  mouth  ' 

dry,"  say  the  Tuscans.  A  dry  wine  is  not  only  without  even  the  slightest 
taste  of  glucose,  but  it  does  not  contain,  or  only  in  the  most  minute 
degree,  the  quality  of  smoothness  due  to  a  certain  quantity  of  glycerine^ 
and,  in  the  case  of  high-class  wines,  of  other  substances. 

Astringent  {AsprettOy  It.;  Un  pen  dprcy  Fr.). — When  the  tannin  is 
somewhat  noticeable. 

*This  acidity  must  not  be  confounded  with  that  due  to  the  acetification  of  the  wine. 
This  excessive  acidity  may  be  amended  by  an  indirect  method,  which  is  that  suggested 
by  Gall,  and  which  aims  to  correct  the  must  before  fermentation.  Or  some  may  hav& 
recourse  to  "  marmorizzazione;"  that  is,  the  addition  to  the  wine  of  powdered  calcium 
carbonate  (marble),  which  is,  however,  a  method  which  cannot  be  very  highly  recom- 
mended, and  when  necessary,  Liebig's  method  is  much  to  be  preferred.  This  method  is 
to  add  to  the  wine  a  concentrated  solution  of  neutral  tartrate  of  potash  in  such  propor- 
tion as  to  bring  down  the  acidity  to  the  desired  degree. 

As  a  preliminary  test,  to  ascertain  with  an  approximation  near  enough  for  practical 
purposes,  several  quart  bottles  are  filled  with  the  wine  to  be  treated,  and  to  each  bottle 
18  added  a  certain  quantity  of  the  solution  of  neutral  tartrate  of  potash,  each  bottle  being 
given  a  slightly  greater  dose  than  the  one  before.  The  bottles  are  then  corked  and  left 
to  themselves  for  a  few  days.  They  are  then  tasted,  and  the  one  giving  the  desired  result 
is  used  as  the  basis  of  calculation  for  treating  the  whole  quantity. 

t  The  organic  acids  contained  in  the  must  are  the  following:  Tartaric,  racemic,  maUc, 
■citric,  tannic,  palmitic,  stearic,  etc. 

The  acids,  on  the  other  hand,  which  are  produced  by  fermentation,  the  oxidation  of 
the  alcohol,  or  the  breaking  up  of  the  sugar,  are:  Carbonic,  acetic,  propionic,  butyric, 
valerianic,  capronic,  a»nanthilic,  pelargonic,  succinic,  lactic,  etc. 

X  This  is  a  restricted  use  of  the  term  dry^  somewhat  different  from  its  more  general 
meaning,  which  is  simply  not  sweety  that  is,  containing  no  glucose. — Trans. 
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Rough  {Auateroj  Pavido,  Allappante, It.;  Auathe,  Apre,  Picotant^  Fr.). — 
These  terms  are  used  of  wines  which,  on  account  of  their  excess  of  tan- 
nin, or  rather  oenotannin,  are  in  the  highest  degree  rough  and  astringent. 
Their  flavor,  which  is  somewhat  nauseous,  recalls  immediately  that  of 
ink,  or  of  ferruginous  substances. 

In  drinking  a  rough,  overastringent  wine,  a  feeling  of  dryness  is  pro- 
duced on  the  tongue  and  along  the  oesophagus.  The  daily  use  of  wines 
of  this  character,  by  persons  of  delicate  constitution,  may  occasion 
organic  disorders. 

This  roughness  tends  to  diminish  with  time,  and  may  completely  dis- 
appear; the  cause  being  that  the  tannin,  under  the  influence  of  oxygen, 
gives  place  to  a  slow  formation  of  carbonic  and  gallic  acids. 

(Enotannin*  possesses  tonic  properties,  and  insures  the  conservation 
of  the  wine  by  causing  coagulation,  and  consequently  the  elimination 
of  many  substances  which  the  wine  contains,  substances  whose  presence 
is  dangerous  from  their  instability,  and  because  they  favor  the  develop- 
ment of  those  organisms  to  which  are  due  secondary  fermentations. 

High-class  and  fine  wines  when  young,  and  even  sometimes  when  old, 
are  more  or  less  markedly  rough;  this  roughness  they  lose  with  time. 

Harsh  {DurOy  It.;  Dur,  Fr.). — Harsh  wines  are  generally  young  wines 
rich  in  tartar  and  tannin,  and  which,  consequently,  leave  a  repellant 
impression  on  the  papillae  of  the  tongue  and  palate. 

Harsh  wines  are  lacking  in  delicacy  and  value. 

Harshness,  of  itself,  is  a  defect;  ordinarily  it  is  due  to  the  soil,  and  in 
that  case  the  wine  is  also  heavy  bodied.  This  defect  may  also  be  owing 
to  unskillful  preparation  or  handling. 

Harsh  wines  keep  easily,  and  can  be  kept  for  a  longer  or  shorter  time, 
according  to  their  quality. 

*GCnotannin  has  the  property  of  forming  with  gelatine  and  with  albumen  volumin- 
ous insoluble  compounds,  wnicn  precipitate  with  great  readiness.  By  means  of  clarifi- 
cation, therefore,  tne  contents  of  ocnotannin  can  be  notably  diminished,  thus  curing,  or 
at  least  considerably  lessening,  the  defect  of  roughness. 

I  hare  caUed  roughness  a  defect,  but  that  should  be  understood  relatively,  not  abso- 
lutely, for  it  shouldf  not  be  forgotten  that  the  general  trade  demands  a  certain  rough- 
ness, and  wines  in  which  it  is  lacking  are  often  given  this  character  artificially  by  the 
addition  of  alum,  which  is  undeniably  an  adulteration,  or  by  the  addition  of  tannin. 

Alum  is  used  oy  unprincipled  dealers,  and  has  the  quality  of  reviving  the  color, 
precipitating  the  albuminoids,  and  imparting  a  roughness,  almost  styptic,  analogous  to 
Ihat  presented  by  the  common  Bordeaux  wines. 

The  wine  maker  has  the  choice  of  two  kinds  of  tannin  which  are  found  in  commerce, 
and  which  differ  in  their  mode  of  extraction  or  preparation.  Thus,  the  tannin  mav  be 
extracted  from  galls  by  means  of  ether,  giving  a  tannin  pure,  but  retaining  a  taste  of 
ether,  which  renders  it  objectionable  in  the  treatment  of  wine.  The  other  kind,  which 
is  extracted  by  alcohol,  is  inodorous,  and  therefore  preferable  for  the  wine  maker. 

Pure  tannin  dissolves  completely  in  alcohol,  ana  in  water  mixed  with  10  per  cent  of 
alcohol,  and  the  solution  should  be  limpid.  Wnen  the  wine  maker  needs  tannin  he  can 
make  use  of  the.  grape  seeds,  which  contain  a  considerable  quantity;  the  seeds  may  be 
used  either  fresh  or  dry,  the  latter  being  more  convenient,  as  they  can  be  preserved  from 
year  to  year. 

It  is  to  be  remarked  that  clarification  attempted  with  isinglass,  gelatine,  or  white  of 
egg,  does  not  always  succeed;  the  failure  is  due  to  the  lack  or  insufTiciency  of  tannin  in 
the  wine,  or  to  its  superabundance. 

This  explains  the  common  usage  of  adding  tannin  to  white  wines  before  attempting 
to  clarify  them;  or  in  the  case  of  nighly  tannic  red  wines  whjr,  after  adding  the  clarifi- 
cation, it  is  often  necessary,  in  order  to  produce  perfect  limpidity,  to  have  recourse  to 
sulphuring  and  racking.  Tnis  is  what  the  cellarman  means  when  he  says  that  the  wine 
has  not  taxen  the  finings. 

Wines  which  have  fermented  slowly,  and  which  contain  substances  resembling  humic 
compounds,  can  sometimes  be  fined  even  when  lacking  in  tannin. 

It  IS  also  worthy  of  remark  that  tannin  has  a  great  influence  on  the  color  of  wine;  it 
tends  to  increase  it,  and,  according  to  M.  Nessler,  if  the  wine  remains  for  some  time  in 
contact  with  the  lees,  it  prevents,  to  a  great  extent,  the  diminution  of  the  color. 
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The  life  of  ordinary  or  common  wines,  which  are  harsh,  is  limited  to 
a  few,  two  or  three,  years.  These  wines  in  losing  their  harshness  gain 
little  or  nothing  in  value,  in  fact,  as  they  lose  the  defect  of  harshness, 
they  acquire  another,  that  due  to  tartaric  fermentation. 

Harsh  wines  which  have  good  quality  and  body  keep  for  a  long  time, 
and  after  some  years  lose  their  harshness;  they  thus  become  more  homo- 
geneous, harmonious,  and  pleasing,  or  as  the  experts  express  it,  they 
become  rounded. 

If  these  wines  are  drunk  before  they  have  lost  a  portion  of  their 
harshness,  they  are  not  very  hygienic. 

Bitterish  {Amarognolo,  It.;  Un  pen  amer,  Fr.). — ^This  is  not  a  defect; 
it  is  even  up  to  a  certain  point  a  good  quality;  that  is,  when  the  bitter- 
ness is  very  slight,  delicate,  aromatic,  in  short,  pleasing;  as  a  rule,  a 
slight  touch  of  bitterness  is  characteristic  of  densely  colored  wines. 

Very  often  this  quality  is  due  to  the  presence  of  carbonic  acid  in  solu- 
tion; for  example,  in  young  wines  or  those  which  have  been  treated  by 
the  Italian  method  called  "  il  governo,"* 

Sometimes,  in  the  common  language,  all  wines  are  called  bitter,  but 
with  impropriety,  which  are  not  sweet;  from  which  the  Tuscan  proverb. 
Vino  amaro  tienlo  caro,  which  means,  the  wine  which  is  not  sweet  is 
always  of  best  quality. 

Bitter  {Amaro,  It.;  Am^re,  Fr.). — Bitterness  is  a  defect,  and  may  be 
due,  as  in  general  it  is,  to  a  real  malady  caused  by  a  micro-organism. 

"  Vameriume  est  pour  no%JLS  la  maladie  organique  des  vins  de  Ptnot." — 
Vergnette  Lamotte. 

Wines  of  this  kind  have  a  harsh,  repelling,  nauseating  bitterness,  due 
to  secondary  fermentations,  or  in  the  case  of  young  wines,  to  principles 
which  they  have  extracted  from  the  skins  or  stalks  during  fermentation. 

According  to  M.  Nessler  the  tendency  of  a  wine  to  this  disease  is 
augmented  by  remaining  long  in  contact  with  the  pomace. 

The  bitter  taste  affects  principally  the  posterior  portions  of  the  tongue 
and  palate,  and  the  sensation  persists  for  some  time. 

This  fault,  which  most  oenologists  consider  confined  to  red  wine,  is 
found  also,  we  are  told  by  M.  Ottavi,  in  white  wines.  He  claims  to  have 
encountered  it  in  the  white  wines  of  Piedmont. 

Nessler  observes  that  white  wines  are  less  subject  to  this  defect  or 
malady  than  red,  thus  admitting,  by  implication,  that  they  do  some- 
times become  bitter. 

The  bitter  secondary  fermentation  may  develop  in  any  wine,  but  is 
more  frequent  in  fine  and  delicate  wines.  In  common  wines  the  disease 
usually  occurring  is  the  tartaric  fermentation. 

In  general,  highly  colored  wines,  rich  in  extractive  matters,  are  most 
liable  to  the  attacks  of  the  disease  of  bitterness. 

The  high-class  wines  of  Bourgogne,  made  from  the  Pinot,  not  exclud- 
ing even  those  made  in  the  most  favorable  years,  are  subject  to  attack 
by  this  disease. 

In  the  finest  wines  Vergnette  Lamotte  distinguishes  two  kinds  of  bit- 
terness: That  which  attacks  the  wine  during  the  first  two  or  three  years 
of  its  life,  and  which  is  the  most  dangerous;  and  that  which  shows  itself 

*"  II  governo"  is  a  method  of  wine  treatment  in  common  use  in  Tuscany,  which  con- 
sists essentially  in  maintaining  a  slow,  protracted  fermentation  in  a  poor  or  neutral 
wine  by  the  addition  of  half-dned  grapes  of  high  quality,  or  containing  an  abundance 
of  those  substances  lacking  in  the  wine  treated,  as  color,  body,  tannin,  etc.— TVafw. 
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in  old  and  decrepit  wines.  This  second  bitterness,  due  perhaps  more  to 
chemical  reactions  than  to  the  action  of  ferments,  is  only  relatively  an 
ill,  as  the  wine  can  be  consumed  before  it  reaches  complete  decrepitude. 

Pasteur  holds  that  even  this  second  bitterness,  which  Vergnette 
Lamotte  lays  to  the  account  of  decrepitude,  is  caused  by  the  same  or- 
ganism which  determines  the  first  kind. 

This  organism  may  remain  inert  for  a  longer  or  shorter  period,  till  in 
the  course  of  aging  the  wine  presents  the  necessary  favorable  conditions 
for  its  development. 

In  conclusion,  I  will  say  that  the^  bitter  taste  is  a  somewhat  serious 
defect;  a  defect  which  may  be  more  or  less  marked,  as  it  may  be  transi- 
tory or  permanent.* 

•  The  bitter  taste  in  wine  may  be  the  consequence  of  imperfect  maturity  of  the  grapes, 
owing  either  to  an  unpropitious  season,  or  to  the  damage  caused  by  insect  or  crypto- 
^mic  pests^  or  it  may  be  the  consequence  of  a  secondary  fermentation,  caused  by  a 
micro-organism,  t.  e.,  the  "bitter  ferment"  which  determmes  the  formation  of  those 
substances  which  impart  this  taste  to  tne  wine.  In  the  latter  case  we  have  a  true 
disease. 

When  the  bitterness  is  due  to  the  principles  which  have  passed  from  the  jgrapes  and 
stems  into  the  wine,  then  with  time  and  successive  finings  and  rackings  it  willdisappear. 
This  is  explained  by  the  supposition  that  the  nitrogenous  substances  become  impreg- 
nated with  the  bitter  principles,  and  thus,  when  the  former  are  precipitated,  they  carry 
along  with  them  the  latter,  the  wine  in  this  way  losing  this  defect. 

The  bitter  taste,  if  very  pronounced,  may  not  disappear  after  the  first  rackings,  in  which 
case  the  wine  should  be  fined  with  gelatine  or  white  of  egg. 

If  the  wine  be  weak,  the  coagulation  of  the  albumen  may  be  facilitated  by  the  addi- 
tion of  alcohol. 

According  to  the  quality  of  the  wine,  it  may  be  given  a  light  clarification  with  the 
whites  of  three  or  four  eggs  per  hectolitre,  or  a  more  energetic  treatment  with  25  grammes 
of  gelatine. 

Such  a  treatment  not  being  found  sufficient  recourse  must  be  had  to  the  use  of  olive 
oil  of  good  quality;  of  this  the  dose  to  be  used  is  one  half  litre  per  hectolitre.  The  oil 
is  poured  into  the  wine,  the  whole  thoroughly  stirred,  and  then  allowed  to  rest;  the  oil 
sepiarates  from  the  wine,  and  carries  with  it  the  substances  which  have  caused  the  bit- 
terness. 

DirectljT  after  racking  a  wine  with  access  of  air,  it  will  sometimes  become  slightly 
bitter;  this  seems  to  be  caused  by  the  action  of  the  oxygen  of  the  air  upon  substances 
contained  in  the  wine;  later  the  bitterness  disappears,  owing  very  probably  to  the  rapid 
oxidation  which  causes  these  substances  to  precipitaie.  In  this  way  M.  Mona  explains 
how  bitter  wines  in  bottles  can,  with  time,  lose  this  defect. 

Formerly  various  opinions  were  held  regarding  this  malady,  because,  in  all  probability, 
people  failed  to  distinguish  between  bitterness  proper  and  the  malady  due  to  tartaric 
fermentation,  or  "  la  pousse." 

Thus  De  Blassis  attributed  it  to  changes  of  the  salts,  especially  of  bi-tartrate  of  potash; 
Machard  to  an  invisible  action  of  the  fermentative  principle,  decomposing  the  last  rem- 
nants of  sugar  and  salts  in  the  wine;  I^bceuf  to  an  abnormal  fermentation,  which 
produced,  sometimes,  citric  ether,  which  has  a  bitter  taste;  Yerenette  Lamotte  to  a 
secondary  f  ementation,  caused  by  a  parasitic  vegetation,  which  decomposed  the  wine  in 
consuming  the  coloring  matter;  Neubauer  found  that  the  quantity  of  tannin  and  of 
coloring  matter  diminisned  with  the  progress  of  the  malady.  Finally  Pasteur,  after  the 
study  (»  many  bitter  wines,  has  demonstrated  that  this  malady  is  caused  by  the  action 
of  a  micro-organism,  which  multiplies  with  extraordinary  rapidity  in  the  superior  wines 
of  the  "C6te  a*Or,"  but  very  slowly  in  the  common  w^ines  of  Bourgogne,  the  Jura,  and 
the  Bordelais.  He  adds  that  this  malady  presents  many  diversities  in  its  development, 
according  to  the  origin  and  the  nature  of  tne  wine,  but  that  all  wines  are  subject  to  it. 

Dncleaux,  in  1873,  determined  the  volatile  acids  of  bitter  wines,  the  following  being 
the  result  of  his  analyses : 


Volatile 
Acid. 


Total 
Acidity. 


Acetic 
Acid. 


Butyric 
Acid. 


Sound  wine 

Bitter  wine  (1866) 
Bitter  wine  (1873) 


1.01  gr. 
1.50  gr. 
1.95  gr. 


4.40  gr. 
5.15  gr. 
6.67  gr. 


0,97  gr. 


0.04  gr. 


1.83  gr. 


0.19  gr. 


The  increase  of  total  acidity  in  the  sick  wine  being  greater  than  could  be  accounted 
for  by  the  formation  of  acetic  acid  at  the  expense  of  the  alcohol,  it  must  be  attributed 
to  the  fermentation  of  the  glycerine,  which,  in  fact,  had  diminished. 


46  WINE   AND   THE   ART   OF   WINE   TASTING. 

• 

Earthy  Taste  {Terroso^  It.;  TerreuZy  Gout  de  terroir.  Gout  de  pi^rre  h 
fuBil,  Fr.). — By  the  term  earthy  a  single  definite  taste  must  not  be  under- 
stood, but  divers  flavors  which  are  all  in  general  disgusting  or  bad. 

In  tasting,  these  flavors  are  perceived  by  the  posterior  part  of  the 
mouth,  and  may  have  their  origin  in  the  soil,  in  the  use  of  inappropriate 
fertilizers,  in  the  plants  supporting  the  vines,  or  in  the  weeds  infesting 
the  vineyard,  etc. 

"The  earthy  taste  is  a  vague  term,"  writes  Ottavi,  and  with  justice, 
for  it  is  a  taste  which  is  not  always  very  definite,  resembling  sometimes 
earth,  manure,  flint,  slate,  nuts,  willow,  grass,  etc.  It  is  well  known 
that  Aristolochia,  Mercurialis,  etc.,  if  allowed  to  grow  in  the  vineyard, 
communicate  their  flavor  to  the  grapes,  and  therefore  to  the  wine. 
Pliny  was  not  mistaken  when  he  wrote:  "In  general,  the  vine  takes  up 
with  an  astonishing  facility  the  flavors  of  neighboring  plants.  The 
grapes  grown  in  the  marshy  soils  of  Padua  have  a  taste  of  willow." 

Generally  the  earthy  taste  is  not  found  in  high-class  or  fine  wines.  I 
say  generally,  because  there  are  exceptions;  for  example,  Chablis  has  a 
slight  flavor  of  flint,  and  yet  it  is  a  wine  of  a  certain  renown. 

Richelieu,  speaking  to  Louis  XV  of  a  certain  wine  of  Graves,  said: 
"  II  sent  la  pihrre  h  fusil  comme  une  vieille  carabine J^ 

The  flinty  taste,  writes  Petit  Lafitte,  has  something  vinous  and  ener- 
getic, which  exactly  recalls  the  sensation  experienced  by  the  olfactory 
organs  when  a  flint  recently  struck  by  the  steel  is  held  under  the  nose.* 

The  diminution  of  the  glycerine  was  also  pointed  out  by  Pasteur,  who,  besides,  stated 
that  the  tartaric  acid  did  not  diminish. 

As  the  researches  of  Fritz  have  shown,  many  microbes  are  able  to  cause  fermentation 
of  the  glycerine  ;  thus,  under  the  action  of  the  Bacillus  butylicus  it  is  transformed  into 
butylic  alcohol  and  butyric  acid. 

.  Recently,  B.  Hass  experimented  with  a  view  of  ascertaining  whether  the  bitter  taste 
was  due  to  citric  ether,  as  MUller  and  other  French  chemists  had  supposed,  or  to  some 
resinous  substance  produced  by  changes  of  the  aldehyde  in  presence  of  ammoniacid 
compositions  having  their  oriein  in  the  albuminoid  matters  of  the  wine. 

By  exhausting  a  wine  which  was  afflicted  with  the  bitter  disease,  and  which  he  had 
previously  rendered  alkaline  with  ether,  he  obtained  a  resin  slightly  soluble  in  water, 
very  soluole  in  alcohol  and  in  acetic  ether,  insoluble  in  carbon  bi-sulphide,  turning 
brown  in  contact  with  the  alcohols,  becoming  greenish  with  ferric  chloride,  and  having 
the  extremely  bitter  taste  of  the  diseased  wine. 

Hass  has  found  by  his  experiments  that  the  best  way  of  curing  a  wine  afflicted  with 
this  malady,  is  by  tne  use  of  oxidizing  agents.  Oxigenated  water  in  small  quantities  is 
inefflcacious ;  in  larger  quantities  it  destroys  the  bitter  taste,  but  produces  another  not 
less  disgusting.    The  best  results  have  been  obtained  by  aeration. 

The  wine  is  fortified  by  the  addition  of  alcohol  till  it  contains  13  per  cent  by  volume, 
if  of  feeble  character  and  liable  to  acetify.  A  current  of  air  is  then  passed  through  the 
wine  for  two  hours,  and  the  bitterness  disappears  completely. 

Filtration  through  pomace  or  cellulose  nas  an  excellent  effect,  the  bitter  substance 
seeming  to  be  removed  by  physical  attraction. 

This  disease  may  be  saia  to  have  several  stages.  At  first  the  wine  is  still  clear,  but 
less  fragrant,  duller  in  color,  and  with  a  slight  oitter  taste.  Later  it  acquires  an  odor 
8ui  generis ;  the  bitter  taste  increases,  becoming  piquant  on  account  of  the  small  quan- 
tity of  carbonic  acid  produced  by  the  secondary  fermentation  which  takes  place.  Finally 
it  loses  its  natural  color,  becoming  brownish,  with  a  tendency  to  blue;  tnere  has  then 
taken  place  a  serious  change  in  one  of  the  principal  components  of  the  wine — the 
extractive  matter— and  the  wine  has  become  an  undrinkable  nauid. 

*  According  to  Doussieux,  the  earthy  taste  is  due  probably  to  tne  solution  and  evapora- 
tion of  a  part  of  the  mineral  and  metallic  substances  which  are  found  in  the  soU  of  certain 
vineyards. 

Petit  Lafitte  seems  inclined  to  attribute  the  flinty  taste  to  iron  and  alumina. 

Ladrey,  on  the  other  hand,  accounts  for  it  by  the  presence  of  much  silica  in  the  soil, 
and  many  analyses  show  silica  not  only  in  the  leaves  and  seeds  of  the  vine,  but  also  in 
the  ivine 

Joulie  states  that  the  flinty  taste  is  due  to  the  fact  that  pyroniac  silica  contains  a  bitu- 
minous substance  of  organic  origin,  the  peculiar  taste  of  which  is  communicated  to  the 
wine 

It  should  also  be  remembered  that  the  experiments  of  Thenard  prove  that  silicate  of 
lime  is  much  more  soluble  in  water  than  was  formerly  believed. 
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According  to  the  experiments  made  by  Aubergier,  the  principle  to 
which  wines  owe  their  earthy  taste  is  found  neither  in  the  seeds  nor  in 
the  stems,  but  in  the  skins  of  the  grapes.  From  15  kilogrammes  of 
pomace  he  extracted  30  grammes  of  a  volatile  oil  so  acrid  and  penetrat- 
ing that  a  single  drop  was  sufficient  to  infect  10  litres  of  the  best  brandy.f 

This  fact  supports  the  opinion  of  those  who  see  in  the  prolonged  con- 
tact of  the  wine  with  the  pomace  the  cause  of  the  earthy  taste. 

Certainly,  by  improving  the  soil,  by  the  use  of  proper  fertilizers,  by  ^ 
good  defecation  of  the  must,  by  a  prompt  removal  of  the  wine  from  the 
pomace,  by  clarification  and  rackings,  the  taste  under  discussion  is 
much  diminished,  and  sometimes  completely  eliminated. 

Taste  of  Soil  {Sa  di  terra,  It.;  Gout  de  terre,  Ft.). — When  the  wine 
has  that  taste  of  soil  or  of  clay,  due  to  the  presence  of  soil  in  the  must 
during  fermentation.  The  soil  in  the  must  may  come  from  the  skins 
of  the  grapes,  which  may  easily  become  covered  with  it  when  the 
bunches  lie  too  close  to  the  ground,  or  may  have  become  mixed  with 
the  grapes  accidentally  or  by  carelessness. 

This  taste  may  come,  also,  from  the  clay  which  the  peasants  sometimes 
use  as  cement  to  close  the  leaks  in  tubs,  vats,  or  other  utensils. 

Taste  op  Brine,  Salt  {Sa  di  salmastro,  di  salso,  It.;  Oout  de  saumdtre, 
de  saUj  Fr.). — ^The  wine  has  sometimes  the  taste  of  common  or  culinary 
salt. 

This  defect  is  found  in  wines  grown  in  soil  rich  in  salt,  or  in  localities 
near  the  sea. 

Cooked  Taste  {Sa  di  cotto,  It.;  Oout  de  cuit,  Fr.). — If  the  wine  has  a 
taste  more  or  less  pronounced  of  must  or  caramel,  due  generally  to  the 
action  of  fire  upon  the  must  when  the  latter  has  been  concentrated 
carelessly,  or  by  direct  heat. 

This  taste  is  caused,  also,  by  an  over-maturity  of  the  grapes,  as  hap- 
pens in  very  hot  weather,  and  especially  when  the  grapes  are  thick- . 
skinned;  it  may  be  caused,  also,  by  frozen  grapes,  or  by  the  freezing  of 
the  wine;  in  the  latter  case  especially  when  the  pieces  of  ice  formed  in 
the  wine  are  not  carefully  removed. 

Resinous  Taste  {Sa  di  resina,  It.;  OoUt  de  reaine,  Fr.). — This  taste 
is  found  in  wines  which  have  been  kept  in  receptacles  made  of  resinous 
wood. 

Bread  Taste  {Sa  di  pane.  It.;  Oout  de  pain,  Fr.). — Some  sweet  liquor 
wines  have  an  agreeable  taste  which  reminds  one  of  the  odor  of  fresh 
bread.  ' 

Taste  of  Drugs,  Medicinal  Taste  {Sa  di  droghe,  It.;  Oout  de  drogues, 
Fr.). — A  taste  due  to  the  addition  of  some  infusion  or  drug  to  the  wine. 

Regarding  the  quantity  of  silica  contained  in  wine,  we  have  the  analyses  of  Boussin- 
gaul^  who,  in  analyzing  his  wine  grown  at  Smalzberg  (Bas  Rbin),  found  6.096  gr.  of 
silica  per  1.870  gr.  of  ash  in  a  gallon  of  wine,  6  per  cent  of  the  mineral  ingredients. 

Grasso,  in  the  ash  of  four  different  musts,  found  the  following  quantities  of  silica: 

Petit  Bonrgogne  (not  mature) 1.991  percent. 

Petit  Bourgogne  (mature) 2.099  percent. 

Petit  Bourgogne  (mature,  but  from  a  different  soil) 1.191  percent. 

Griin  Sylvaner (white,  mature) .2.181  percent. 

In  the  skins  the  proportion  was  greater;  in  those  of  the  first  it  was  3.464,  and  2.571  in 
those  of  the  fourth. 

t  That  a  drop  of  this  oil  is  capable  of  infecting  so  large  a  quantity  of  brandy  is  not 
wonderful,  when  we  reflect  on  the  sensibility  of  our  organism,  especially  of  our  sense  of 
smell,  which  is  so  susceptible  as  to  surpass  the  extremely  delicate  spectroscope.  Thus, 
for  example, 'Valentin  has  shown  that  one  Ave  hundred  thousandth  of  a  milligramme 
of  solph-nydric  acid,  or  one  two  millionth  of  a  milligramme  of  essence  of  roses,  is  suf- 
ficient to  make  an  impression  on  our  olfactory  organs. 
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•BuBNT  Taste  {Sa  d'abbruciato,  It.;  Oout  de  brulS,  Fr.). — When  the 
wine  has  a  flavor  of  acrid  fruit,  together  with  a  spurious  cooked  taste.  , 

The  taste  of  which  we  speak  is  a  consequence  of  the  partial  withering 
of  the  grapes  before  their  maturity,  on  account  of  extreme  heat  or  of 
great  changes  of  temperature  between  night  and  day. 

Mousey  Taste  {Sa  di  topo,  It.;  Gout  de  souris,  Fr.). — A  wine  will 
sometimes  have  a  disgusting  flavor  and  odor  that  recalls  forcibly  the 
odor  of  the  excrements  of  mice.  The  cause  of  this  defect  is  not  well 
known.  According  to  some  authorities,  it  is  due  to  lack  of  cleanliness 
in  the  receptacles  in  which  the  wine  is  kept.  Others  believe  it  to  be 
caused  by  the  action  of  the  oxygen  of  the  air  on  the  extractive  matter 
of  the  wine,  for  there  seems  sometimes  to  be  a  distant  analogy  between 
the  mousey  taste  and  the  fresh  bread  taste  so  much  appreciated  in  some 
liquors.  It  is  very  probable  that  both  of  these  causes  concur  to  produce 
this  taste,  for  it  is  found  sometimes  even  in  wines  which  have  been  kept 
in  glass. 

The  mousey  taste  may  be  more  or  less  intense,  and  wines  affected 
produce  a  dry  feeling  in  the  mouth  when  they  are  tasted.  If  a  wine  has 
this  taste  in  a  very  slight  degree  it  is  not  noticed  immediately;  it  often 
happens  that  after  passing  judgment  on  a  wine,  one's  opinion  has  to  be 
modified  by  a  mousey  taste  which  is  not  perceived  at  first.  If  the  defect 
is  pronounced,  it  is  perceived  immediately  by  the  nose;  the  odor  and 
taste  too,  in  this  case,  are  so  disgusting  as  to  be  sickening. 

Heated  Taste  {Sa  di  riscaldato,  It.;  Oout  de.  richavffe,  Fr.). — This 
unpleasant  flavor  is  hard  to  define,  as,  in  fact,  it  is  a  mixture  of  various 
flavors — of  acetic  acid,  of  stems,  of  organic  matter  slightly  decaying 
under  the  influence  of  heat  and  moisture,  etc. 

This  taste  is  easily  produced  by  allowing  the  cap  to  become  overheated 
during  fermentation,  or  by  heating  grapes  before  crushing  them. 
.     With  time  this  taste  tends  to  disappear,  but  when  somewhat  pro- 
nounced it  diminishes,  leaving  the  wine  with  a  somewhat  acrid  taste. 

Sulphur  Smell,  or  better.  Smell  of  Sulph-hydric  Acid. — An  odor 
resembling  rotten  eggs  which  a  wine  may  have,  and  which  is  due  to  the 
presence  of  sulph-hydric  acid  or  suphuretted  hydrogen.* 

Taste  of  Stale  Eggs  {Sa  di  uova  stantUy  It.;  Gout  d^oeuf  gatSy  Fr.). — 
This  taste,  which  is  easier  to  avoid  than  to  cure,  comes  from  the  use  of 
eggs  not  perfectly  fresh  for  fining. 

Odor  of  Sulphurous  Acid,  or  of  Sulphur  Vapor. — A  wine  often  has 
the  odor  characteristic  of  this  substance  when  it  has  been  recently 
racked  into  an  excessively  sulphured  cask. 

As  every  one  knows,  things  that  are  useful  when  used  in  moderation 
become  dangerous  when  used  in  excess.  This  is  the  case  with  sulphur- 
ous acid. 

*  it  is  generally  held  that  the  cause  of  the  formation  of  sulph-hydric  acid  in  the  wine  is 
the  presence  of  sulphur  in  the  fermenting  mass,  as  happens  when  the  vines  have  been 
sulphured  in  such  a  way  as  to  allow  sulphur  to  adhere  to  the  grapes.  This  is  indeed  the 
principal  cause,  but  not  the  only  one.  Nessler  cites  six  of  these  causes,  which  are:  The 
sulphuring  of  the  vines;  the  sulphuring  of  casks;  the  use  of  sulphur  tape;  the  use  of 
certain  fenilizers;  the  cultivation  of  the  vines  in  certain  soils;  the  presence  of  iron  in 
the  vats  or  casks. 

To  these  causes,  most  probably,  should  be  added  another,  that  of  the  reduction  of  sul- 
phates by  micro-organisms,  a  reduction  first  noticed  by  Planchud,  who  attributed  it  to 
vital  action.  This  action  has  been  found  by  Etard  and  Olivier  to  be  due  to  algw  of  the 
group  of  oscillators,  called  Beggiatoa  {B.  roseo-peraicina^  B.  mirabUiSj  B,  alba).  Other  algie 
of  the  genus  Ulothrix  have  the  same  property. 

Is  it  not  possible  that  micro-organisms  might  be  found  in  wine  resembling  and  acting 
in  the  same  way  as  these  algse  found  in  sulphurous  waters? 
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The  fine  experiments  of  Duboeuf  and  J.  Bruhl  on  the  action  of  sul- 
phurous anhydride,  or  acid,  on  micro-organisms,  have  an  important 
bearing  here. 

They  have  deduced  from  their  experiments  the  following  conclusions: 

1.  Sulphurous  acid  gas  has  an  evident  microbicidal  action  on  the 
germs  contained  in  the  air. 

2.  This  action  is  especially  perceptible  when  the  air  is  saturated  with 
water  vapor. 

3.  Sulphurous  acid  acts  particularly  on  the  germs  of  bacteria. 

4.  Pure  sulphurous  acid  will  destroy  germs,  even  in  the  dry  state,  if 
the  action  is  sufficiently  prolonged. 

Sulphurous  acid,  when  used  in  excessive  quantities,  takes  away  from 
the  quality  and  color  of  the  wine,  and  gives  it  a  bitterish,  astringent, 
and  displeasing  taste.  In  time  the  sulphurous  acid  changes  to  sulphuric, 
and  then  into  sulphate  of  potassium.  This  is  why  in  many  wines  is 
found  a  certain  quantity  of  this  sulphate,  which  is  dangerous  to  health, 
and,  when  sufficient  of  it  is  present,  would  lead  to  the  belief  that  the 
wine  had  been  plastered. 

At  the  end  of  the  last  century  it  was  shown  that  a  wine  sulphured  to 
excess  acquired  a  very  disagreeable  odor,  and  was  hurtful  to  the  health, 
causing  headache,  vertigo,  oppression  of  the  stomach,  nausea,  etc. 

In  practice  it  is  good  to  remember  that  the  more  alcoholic  a  wine  the 
more  sulphurous  acid  it  will  dissolve  or  absorb. 

Nessler,  making  a  comparison  of  water  and  wine  at  9  per  cent  of 
alcohol,  filled  a  barrel  quickly  with  each,  after  having  burned  as  much 
sulphur  as  the  air  in  the  barrel  would  consume,  and  found  that  the 
water  absorbed  .01035  per  cent  of  sulphurous  acid,  and  the  wine  .01346 
per  cent. 

The  quantity  of  sulphurous  acid  which  a  wine  will  absorb  in  process 
of  keeping  cannot  be  exactly  stated,  as  it  depends  on  the  number  of 
sulpburings,  the  amount  of  sulphur  burned,  or,  when  the  sulphur  is 
burned  directly  in  the  cask,  on  the  amount  of  oxygen  there. 

According  to  Weigert  the  quantity  of  oxygen  in  a  cask  of  one  hecto- 
litre is  21  litres  or  30  grammes.  By  burning  an  equal  quantity  of  sul- 
phur 60  grammes  of  sulphurous  acid  are  formed.  When  the  cask  is 
filled  all  this  is  not  dissolved,  because  part  is  oxidized  immediately,  and 
part  escapes  into  the  air  as  the  wine  enters  the  cask;  thus,  the  total 
amount  absorbed  by  the  wine  is  reduced  to  about  10  or  11  grammes. 

Various  Odors  ( Violet,  Rose,  Mignonette,  Pink,  Bitter  Almonds,  etc.). — 
These  are  all  odors  given  artificially  to  the  wine  to  render  it  more  fra- 
grant, or  to  attempt  to  pass  it  off  as  a  wine  of  higher  quality  than  it 
really  is. 

Many  high-class  and  fine  wines,  in  aging,  develop  characteristic 
bouquets;  but  besides  bouquet  these  wines  have  seve,  which  artificially 

girfumed  wines  lack  altogether  or  have  little  of  in  proportion  to  their 
agrance. 

Besides  the  odors  which  we  call  good,  which  have  been  added  artifi- 
cially, we  have  also  bad  odors  which  are  absorbed  from  the  air  by  the 
grapes  or  the  wine,  such  as  the  odor  of  tobacco,  of  grass,  etc. 

Wood  Taste  {Sapor  di  legno,  Asciutto,  Sa  di  secco,  It.;  Saveur  de  hois, 
Seehe,  Gout  de  sec,  Ft.). — A  taste  not  easily  defined,  as  it  lies  somewhere 
between  that  of  wood  and  of  mold.  It  is  communicated  to  the  wine  by 
ill-kept  casks  which  have  become  "  secco,  asciutto,"  a  defect  seeming  to 
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be  due  to  the  development  of  mold  in  the  inside  of  the  cask.  Sometimes 
wine  will  acquire  this  taste  when  left  long  with  ullage  or  in  imperfectly 
closed  casks. 

To  remove  this  taste  recourse  is  had  to  olive  oil,  lemons,  or  refermenta- 
tion  with  a  small  quantity  of  fresh  grapes. 

"  Se  egli  aappia  di  seccoy  il  vino,  vi  abbia  odor  catiivo,,  caccinvin  dentro 
fiaccole  acuse,  e  vi  ai  spengano" — Soderini. 

Taste  of  the  Stems. — This  is  a  rude,  unpleasant  taste,  vulgarly 
known  as  a  taste  of  **  legno  verde"  (green  wood).  It  is  found  in  wines 
which  have  been  allowed  a  too  prolonged  contact  with  the  stems,  or 
which  have  been  made  by  a  maceration  of  the  whole  bunch,  or  which 
have  been  made  from  bunches  not  perfectly  sound.  The  taste  of  stems 
is  generally  accompanied  by  some  bitterness. 

Clarifications  and  rackings  with  contact  of  the  air  will  often  destroy 
or  notably  diminish  the  stem  taste. 

When  it  is  desired  to  prolong  the  contact  of  the  wine  with  the 
pomace,  stemming  is  to  be  recommended. 

Smoky  Taste. — This  taste  resembles  the  smell  of  burning  wet  or  green 
wood.  It  is,  writes  Mona,  somewhat  acrid  and  bitter,  recalling  smoke 
and  soot.  According  to  Mona,  it  is  found  more  rarely  in  Italian  wines 
than  in  German. 

This  defect  may  be  occasioned  by  the  smoke  given  off  by  ill-constructed 
stoves  used  to  heat  the  fermenting-room  or  cellar;  or  it  may  be  due  to 
unfavorable  climatic  conditions  during  the  vintage. 

It  has  been  stated  that  musts  corrected  by  the  addition  of  cane  sugar 
will  sometimes  give  wines  with  this  taste. 

With  the  smoky  taste  a  wine  loses  its  brightness,  becomes  cloudy,  and 
if  not  cured  by  sulphuring,  changes  into  a  liquid  not  to  be  tolerated  by 
even  the  most  uncritical  palate. 

Oak  Taste. — A  taste  which  a  wine  will  contract  after  two  or  three 
rackings  into  new  casks  which  have  not  been  properly  prepared,  espe- 
cially if  they  are  made  of  a  bad  quality  of  wood.  The  wine  in  this  case 
acquires  a  peculiar,  bitterish  taste,  according  to  Ottavi,  almost  aromatic, 
much  tannin,  and  often  the  real  flavor  of  the  wine  is  quite  destroyed. 

Taste  of  Mercaptan. — The  repugnant  taste  and  odor  of  onions  or 
garlic,  which  remains  even  after  the  wine  has  been  racked  into  well- 
sulphured  casks. 

The  same  causes  which  tend  to  produce  hydrogen-sulphide  in  the 
wine,  not  excepting  plastering  when  it  is  done  heavily,  tend  also  to  form 
mercaptan.  So  far  no  means  have  been  discovered  of  removing  this 
taste  from  wine. 

Polacci  was  the  first  to  observe  the  formation  of  these  products,  which 
have  a  fetid  and  persistent  odor,  and  are  due  to  the  action  of  sulph-hydric 
acid  and  sulphur  on  the  components  of  the  must  and  wine;  he  believes 
them  to  be  simply  ethylic  mercaptan.  Konig  thinks  that  this  reaction 
is  not  very  probable,  as  it  has  never  been  known  to  take  place  in  a 
dilute  acid  solution.  He  believes,  on  the  contrary,  that  the  aldehyde 
contained  in  most  wines  combines  easily  and  directly  in  a  dilute  acid 
solution  with  sulph-hydric  acid  to  form  thio-aldehyde  and  trithio-alde- 
hyde.  Now  these  compounds  are  endowed  with  a  strong,  persistent, 
and  disagreeable  odor,  resembling  closely  that  acquired  by  wines 
containing  sulph-hydric  acid;  it  may  be,  therefore,  that  the  inercaptanic 
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substance  spoken  of  by  Polacci  is  nothing  but  thio-aldeiiyde  or  trithio- 
aldehyde. 

Taste  of  Lees. — Wine,  by  a  prolonged  contact  with  the  lees,  loses 
its  clean  taste  and  acquires  a  more  or  less  pronounced  bitterness,  which 
has  a  distant  resemblance  to  a  taste  of  decay,  and  is  characteristic  of 
lees  even  when  sound.* 

Taste  of  Decay  {Sapore  di  fradicio^  It.;  Saveur  de  pourri,  Ft,). — A 
taste  which  the  wine  contracts  from  unsound  cooperage  or  too  prolonged 
contact  with  the  lees;  it  is  a  repelling  taste  of  rottenness,  which,  how- 
ever, must  not  be  confounded  with  that  caused  by  putrid  fermentation 
of  the  wine. 

This*  taste  may  also  originate  in  imperfectly  ripened  grapes,  which, 
through  the  prolonged  action  of  dampness,  have  commenced  to  decay. 

If  the  grapes  are  ripe  before  they  commence  to  decay,  the  wine  will 
still  have  something  of  this  taste,  but  it  will  be  less  disgusting  and  will 
tend  to  disappear  with  time;  the  wine  will,  however,  always  be  insipid, 
and  lack  frankness  of  taste. 

Moldy  Taste. — ^The  characteristic  taste  of  mold.  Wines  easily  con- 
tract this  taste,  either  from  moldy  casks  or  from  moldy  grapes  having 
been  used.  It  is  generally  possible  to  take  away  this  taste  by  the  use 
of  olive  oil. 

Sapore  di  tempesta,  It.;  Saveur  de  grSle,  FvT-^A  harsh,  bitterish,  some- 
what moldy  taste,  perceived  in  wine  made  from  grapes  that  have  been 
injured  by  hail  at  the  commencement  of  their  ripening. 

Rancid  {Rancido,  It.;  Ranee,  Ft,), — "When  the  wine  is  swallowed, or 
whilst  it  is  being  drunk,  a  displeasing  taste  is  noticed  in  the  throat  and 
slightly  on  the  palate,  almost  analogous  to  that  of  rancid  substances, 
from  which  comes  the  name  given  to  this  disease  of  wine,  till  now 
unstudied  by  any  author.  The  ranee  can  also  be  smelt,  if  it  is  pro- 
nounced, but  a  good  nose  is  needed  to  discover  it,  and  a  delicate  palate 
to  taste  it,  at  its  incipiency." — O.  Ottavi. 

Fruity  Tastej  {Sapore  di  frutto,  It.;  Saveur  de  fruit,  Fr.). — Many 
young  wines,  when  well  made,  have  a  very  pronounced  taste  of  fruit. 

Common  wines,  with  age,  lose  this  taste,  but  fine,  and  above  all,  the 
finest,  wines  retain  it,  much  to  their  advantage;  they  retain  it,  however, 
only  when  aged  slowly,  and  without  the  use  of  artificisCl  aids. 

Tartaric  Fermentation. — This  term  is  used  to  cover  two  diflerent 
maladies  of  wine  caused  by  two  micro-organisms,  which  differ  somewhat 
from  each  other,  and  the  products  of  the  fermentations  caused  by  them 
differ  considerably.  These  maladies,  however,  have  a  certain  affinity, 
since  both  the  micro-organisms,  to  whose  action  they  are  due,  live  at  the 
expense  of  the  tartaric  acid  in  the  cream  of  tartar. 

The  French  distinguish  these  two  maladies,  calling  the  first  "  la  mala- 
die  de  la  potASse — vin  poussi;^^  in  Italian,  ^^malattia  del  aubhollimento;^^  and 
the  second,  "maiadie  de  la  toume — vine  toumes;^^  in  Italian,  ^^cercone,'' 

*  It  may  perhaps  be  useful  to  note  that  the  lees  mav  become  the  seat  of  a  bacteroid 
fermentation  independently  of  any  anterior  disease  in  the  wine.  Thus,  according  to  the 
experiments  of  Ravizza^  the  wine  and  lees  may  become  the  prey  of  bacteria  without  the 
aid  of  molds  or  other  micro-organisms  that  destroy  the  acids. 

The  temperature  most  favorable  to  the  development  of  bacteria  in  the  lees  seems  to  be 
from  TT  ¥.  .to  86"  F.  Below  77**  F.  the  phenomena  accompanying  the  life  of  these  bac- 
teria decrease,  and  towards  50'  F.  cease  altogether.  The  practice,  then,  in  racking,  of 
separating  the  last  layers  of  wine,  that  is,  the  part  lying  in  contact  with  the  lees,  from 
the  rest  is  a  good  one,  and  this  wine  may  be  considered  of  inferior  quality,  either  because 
it  lacks  a  clean,  fresh  taste,  or  because  it  is  sometimes  cloudy. 

t  Fruity  is  very  often  used  in  English  with  the  inappropriate  meaning  of  somewhat 
sweet— iVatw. 
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''  Maladie  de  la  pousse.^^ — This  disease  is  recognized  by  the  wine  spurt- 
ing out  when  the  vessel  in  which  it  has  been  confined  is  opened;  the 
wine  exercises  a  strong  pressure  on  the  staves  of  the  cask  on  account  of 
the  carbonic  acid  which  is  formed;  it  is  from  this  that  comes  the  term 
"  pousse." 

In  the  glass  the  wine  shows  a  persistent  ring  of  small  gaseous  bub- 
bles of  a  whitish  color.  If  the  wine  is  left  exposed  to  the  air  it  becomes 
turbid;  its  color  becomes  dull  with  a  tendency  to  yellowish. 

The  wine  has  lost  its  primary  flavor,  and  as  the  disease  progresses, 
becomes  more  and  more  insipid;  if  it  is  shaken  there  is  an  appearance 
of  silky  waves  at  the  surface,  caused  by  the  lees  which  has  risen  up. 

Balard  was  the  first  to  show  the  presence  in  "  vins  pouss^s"  of  a  fer- 
ment which,  according  to  him,  resembles  the  lactic  ferment.  He  has 
further  shown  that  in  these  wines  the  quantity  of  volatile  acids  is  in- 
creased, the  one  found  in  largest  quantity  being  acetic  acid. 

Bechamp  and  Stenard  have  shown  that  propionic  acid  is  formed  in 
these  wines  from  the  tartar  and  the  glycerine.  Nickles,  on  the  con- 
trary, is  of  the  opinion  that  metacetic  acid  is  produced. 

Duclaux,  who  has  given  much  attention  to  this  malady,  seems  to 
have  proved:  (1)  That  the  amount  of  free  acids  augments  with  the 
progress  of  the  malady;  (2)  that  this  increase  is  made  at  the  expense 
of  the  fixed  acids  of  the  wine,  particularly  of  the  tartaric  acid;  (3)  that 
the  acids  formed  are  propionic  and  acetic.  After  having  shown  this  he 
concludes  by  saying  that  all  fermentation  of  the  tartar  that  takes  place 
with  the  evolution  of  pure  carbonic  acid  and  production  of  propionic 
and  acetic  acids  should  be  called  "  inaladie  de  la  pousse.^^ 

Cercone^  vin  girato,  mercuriella,  It. ;  Toumiy  vin  toumi,  vin  qui  a  donnS 
le  tour,  Fr.). — At  this  word  in  an  Italian  dictionary  is  written:  Cercone 
— a  distiller's  term — ^is  said  of  a  spoiled  wine,  because  in  becoming  thus 
it  works  and  turns;  vappa,  lora  of  the  Latins.  The  lora  of  the  Latins 
is  certainly  not  the  cercone,  but  family  wine,  piquette;  neither  is  vappa^ 
since  that,  according  to  the  dictionaries,  should  indicate  a  flat,  vapid 
wine.  Vappa  vinum  inaipidum  et  nullino  virtutis,  po8tquam  omntTio  odor 
saporque  optimus  evaporavit, 

Vin  toume  has  this  peculiarity,  that  when  first  poured  out  it  appears 
sound,  but  after  a  short  time  it  tends  to  become  turbid  and  iridescent. 

Under  the  influence  of  the  oxygen  of  the  air  the  coloring  matter 
becomes  purplish,  and  precipitates,  and  the  wine  acquires  a  yellowish 
tint,  a  sour  taste,  and  a  forbidding  bitterness. 

Wines  of  this  kind  when  distilled  give  a  brandy  having  a  bitter  taste, 
caused  probably  by  ammoniacal  compounds.  The  alcohol  made  from 
them  has  not  always,  but  often,  a  strong  and  pungent  odor,  and  cannot, 
without  being  well  rectified,  be  put  to  the  ordinary  uses  of  wine  alcohol, 
that  is,  the  manufacture  of  vermouth,  etc.  This  odor  is  sometimes  so 
pungent  as  to  bring  tears  to  the  eyes,  and,  by  fractional  distillations^  it 
is  possible  to  isolate  a  certain  quantity  of  croton -aldehyde.*  This  com- 
pound is  formed,  very  probably,  during  the  distillation  by  the  conden- 
sation of  the  aldehyde  with  diminution  of  water. 

Balard  has  found  lactic  acid  in  "  vins  tournes; "  Glenard,  on  the  other 

^—  ■■  <  ■■-■  ,■  ..M.  ^m^^m^  ■■        I       ■  ■■■■■■■  ■   ■  »  ■■  ■  ■  ^— ^^  ^— 

♦  Recently  Professor  ('omboni,  in  distilling  a  wine  made  by  blending  Marsemino  and 
Black  Pinot.  which  had  been  attacked  by  the  bitter  fermentation,  found  in  the  distillate 
a  considerable  amount  of  aldehyde  and  formic  acid.  These  products  are  certainly- 
formed  during  the  progress  of  the  secondary  fermentation,  for  they  are  not  found  at  all 
in  the  same  wine  wnen  sound. 


WINE   AND  THE  ART   OF   WINE  TASTING.  63 

hand,  has  found  potassic  acetate.  In  the  secondary  fermentation  of 
'*  vins  tournes,"  there  is  a  formation  of  acetic  acid,  and  more  especially 
of  lactic  and  tartronic  acids. 

A  wine  attacked  by  this  disease  may  be  considered  as  lost;  however, 
at  the  start  it  may  be  usefal  to  try  the  addition  of  tannin  and  cream  of 
tartar,  then  pasteurization  and  fining.  The  disease,  if  not  arrested,  is 
followed  by  putrid  fermentation. 

PuTKiD  Fermentation. — This  disease  attacks  the  organic  matter  in 
the  wine,  destroys  it,  and  gives  rise  to  repulsive  tastes  and  odors. 

In  the  incipiency  of  this  fermentation,  the  repulsive  odor  and  taste 
are  not  very  marked,  and  a  cure  may  be  attempted  by  heavy  sulphur- 
ing, followed  by  filtration  through  charcoal,  which  acts  as  a  disinfectant. 

Fat  (Orasso,  It.;  Oras,  Ft.), — ^I  will  say  now  that  this  defect  should 
not  be  confounded  with  that  of  viscosity  or  greasiness,  though  at  first 
view  it  might  be  supposed  to  be  the  same  in  a  moderated  form. 

The  defect  of  '' fatness '^  is  rarely  found  in  generous  wines,  but  is 
usually  confined  to  weak  ones,  and  is  not  due,  like  "  greasiness,'^  to  a 
fermentation,  but  to  the  presence  of  a  certain  amount  of  albuminoid 
substances,  of  gum,  mucilage,  imperfect  sugars,  etc.,  which  impart  to  the 
wine  a  character  which,  when  it  is  tasted,  leaves  a  more  or  less  marked 
impression  of  something  glutinous;  an  impression  which  persists  for 
some  time,  leaving,  as  it  were,  a  pasty  feeling  in  the  mouth. 

<<  Fat''  wines  are  indigestible,  and  hard  to  keep  during  the  hot  season, 
as  they  are  extremely  liable  to  secondary  fermentations.  The  wines  in 
which  this  defect  is  usually  found,  are  those  grown  on  moist  plains, 
which  are  naturally  fertile,  or  made  so  by  the  addition  of  nitrogenous 
manures,  as,  for  instance,  young  vineyards  where  the  effect  of  manur- 
ing  at  the  planting  of  the  vines  has  not  worn  off. 

This  defect  may  be  avoided  entirely,  or  to  a  great  extent,  by  a  thorough 
and  prolonged  aeration  of  the  must,  or  by  the  addition  of  alcohol  or 
tannin*  to  the  wine. 

Sometimes  this  defect,  when  not  too  pronounced,  will  partly  or  wholly 
disappear  after  the  wine  has  gone  through  its  slow  spring  fermentation. 

Greasy,  Viscous  {Filante,  Orassume,  It.;  Filante,  Graissej  Ft.), — 
Terms  used  of  a  wine  which  has  lost  part  of  its  fluidity  and  which,  when 
poured  into  a  glass,  falls  without  noise,  or  like  oil;  it  has  that  viscid, 
mucilaginous  look  which  reminds  one  of  white  of  egg. 

This  malady  is  caused  by  a  micro-organism.  A  greasy  wine,  as  the 
malady  progresses,  loses  its  fragrance  and  becomes  bitterish;  its  color 
becomes  dull  and  tends  to  turn  brown;  finally,  it  loses  its  natural  trans- 
parency and  brightness.  At  first  it  is  flat,  vapid,  and  distasteful;  and 
finally,  rancid  and  sour  by  the  formation  of  lactic  acid. 

*The  addition  of  a  little  tanninized  wine  is  better  than  the  direct  addition  of  tannin. 

Tanninized  wine  may  be  prepared  thus:  Take  a  small  cask^  holding,  for  example,  about  26 
gallons;  fill  it  with  a  strong  wine,  or  one  made  so  by  the  addition  of  1  or  V/i  gallons  of  alcohol 
of  94**  C;  into  the  wine  put  about  36  pounds  of  grape  seeds  which  have  not  been  fermented. 
For  the  first  few  days  tne  wine  should  be  stirred  from  time  to  time,  and  then  left  to  itself. 
After  about  ten  days  the  liquid  part  is  drawn  off,  and  is  then  a  wine  heavily  charged  with 
tannin,  which  serves  excellently  for  the  purpose  above  noted;  for  that  purpose  a  dose  of 
1  or  2  gaUons  of  the  tanninized  wine  to  lOO  of  the  wine  to  be  treated  is  about  the  right 
proportion. 

If  a  tanninized  wine  is  needed  for  the  defecation  of  the  must,  it  is  prepared  thus:  Take 
5  gallons  of  alcohol  and  10  gallons  of  wine,  put  in  a  smaU  cask,  and  add  about  18  or  20 
ponnds'^of  seeds,  and  treat  as  in  the  former  case;  1  or  2  gallons  of  this  is  sufficient  to 
thoroughly  defecate  100  gaUons  of  must 

If  fresh  seeds  are  not  to  be  had.  dry  ones  may  be  used,  providing  they  are  in  good  con- 
dition, that  is  to  say,  providing  tney  have  been  dried  in  the  shade,  kept  in  a  ary  place, 
and  have  not  become  moldy. 
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This  malady  occurs  oftener  in  white  than  in  red  wines;  in  late  years, 
however,  it  has  been  found  often  in  red  wines  on  account  of  the  unfavor- 
able conditions  for  the  grapes  attaining  a  complete  maturity,  such,  for 
instance,  as  the  damages  done  by  insects,  cryptogams,  and  bad  weather. 
It  occurs  easily,  too,  in  red  wines  made  from  grapes  grown  on  very 
fertile  soil  rich  in  albuminoid  substances. 

Very  probably  this  deterioration  is  much  more  complex  than  is 
usually  supposed. 

Peligot  was  the  first  to  establish  the  presence  of  a  micro-organism,  of 
a  bacterium.  Pasteur,  later,  demonstrated  that  this  bacterium  has  the 
property  of  transforming  the  sugar  that  remains  in  the  wine  into  a 
mucilaginous  or  viscid  substance.* 

B^champ  calls  the  active  ferment  of  this  process  Micrococcus  viacosiLSy 
and  the  gum  which  is  formed  viscosio. 

Tannin  and  alcohol,  in  certain  proportions,  prevent  the  development 
and  action  of  this  bacterium;  the  conclusion,  therefore,  is  that  wines 
poor  in  alcohol  and  tannin,  and  containing  sugar,  are  subject,  especially 
if  white,  to  become  "  filant."  This  explains  also  the  use  of  tannin,  as 
proposed  by  M.  Francois,  of  Chalons,  to  arrest  or  prevent  this  malady. 

FrauQois  attributes  this  malady  to  a  peculiar  nitrogenous  substance, 
gliandin,  a  kind  of  glutin,  which  seems  to  have  the  property  of  being 
precipitated  by  tannin.  Nessler  affirms,  however,  that  we  do  not  know 
yet  how  the  tannin  acts. 

I  have  already  remarked  on  the  complex  nature  of  the  malady  under 
discussion.  Usually  it  is  held  to  be  owing  to  a  lack  or  deficiency  of 
tannin.  This,  however,  is  not  invariably  true,  since  Francisco  Selmi 
has  found  it  in  wine  made  from  Lambrusca  grapes,  and  therefore  rich 
in  tannin.  It  seems  that  in  this  malady  the  tartaric  acid  also  suffers 
changes.  Probably  on  account  of  these  changes  Bizzari  proposes  the 
use  of  tartaric  acid,  200  to  250  grammes  per  100  gallons,  as  a  cure  or 
preventive  of  the  malady. 

♦The  bacterium  of  "La  Graisse"  put  into  a  solution  of  su^ar  containing  albuminoid 
and  mineral  substances  acts  upon  tne  sugar  and  transforms  it  into  a  kind  of  gum,  man- 
nite,  water,  and  carbonic  acid.  Thus,  100  parts  of  cane  sugar  will  give  60.09  parts  of  man- 
nite,  43.5  of  gum,  besides  water  and  carbonic  acid. 

Monoyer  proposed  to  account  for  this  transformation  by  two  chemical  equations,  the 
first  of  which  would  give  mannite  and  carbonic  acid,  the  second  gum  and  water,  as 
formed  from  the  elucose. 

Schmidt-MQlheim  is  about  of  the  same  opinion,  he  believing  that  the  viscous  fermen- 
tation consisted  of  two  processes,  the  first  of  which  gave  mannite  and  carbonic  acid, 
and  the  second  the  viscia  substance. 

Kramer  has  studied  this  ferment.  He  examined  three  wines  afflicted  by  it,  and  besides 
Saccharomyces  eUipsoideu*,  Saceharomyces  mycoderma.  etc.,  he  found  an  extremely  minute 
bacillus  2  to  6  //  lone,  and  .6  to  .8  //  tHick.  lie  failed  to  cultivate  this  bacillus  on  potato, 
agar  agar,  etc.,  but  by  putting  a  little  of  the  infected  wine  into  a  new  (three  months) 
white  sterilized  wine  and  witn  3  per  cent  of  glucose,  he  found  that  the  oacillus  devel- 
oped well  and  rendered  the  wine  *^filant,"  but  only  when  the  air  was  completely  excluded 
by  covering  the  wine  with  a  layer  of  oil.  With  access  of  air  there  was  very  little  devel- 
opment of  the  bacillusL  and  instead  an  increase  of  the  other  ferments  of  the  wine. 
Kramer  has  called  this  lerment  Bacillus  viseus  vini. 

The  peculiar  kind  of  gum  produced  by  the  viscous  fermentation  of  the  suear  renders 
the  wine  viscid  and  glutinous.  In  its  properties  it  resembles  dextrine  more  tnan  it  does 
gum  arable.  , 

The  viscid  substance,  according  to  Kramer,  appears  to  be  a  product  of  assimilation  of 
the  organism,  whilst  the  carbonic  acid  and  mannite,  which  are  formed  contemporane- 
ously, are  products  of  the  fermentation;  a  constant  proportion  between  the  first  and  the 
last  substances  does  not  exist. 

The  bacillus  multiplies  very  well  in  its  own  viscid  product. 

The  gum  can  be  isolated  and  purified  by  precipitation  with  alcohol,  dissolving  the 
precipitation  with  water,  and  re-precipitating  with  alcohol.  Dried  at  lOO*  C,  it  forms  a 
Drown,  amorphous  body,  which  in  water,  without  being  dissolved,  swells  up  greatly  and 
forms  a  kind  of  glue.    It  has  no  acid  reaction. 
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The  best  means  of  preventing  or  arresting  the  disease  consists  of  the  use 
of  tannin,  pasteurizing  to  destroy  the  bacteria,  racking  into  sulphured 
casks,  and  finally  the  addition  of  alcohol  to  the  wine. 

Pasteurization  is  inapplicable  in  the  case  of  white  wines  which  are 
destined  for  the  fabrication  of  champagne,  because  it  not  only  destroys 
the  bacteria,  but  also  the  alcoholic  ferments,  whose  action  is  necessary 
to  produce  the  carbonic  acid,  which  renders  the  wine  sparkling. 

At  the  beginning  of  the  development  of  the  disease,  forcible  agitation 
of  the  wine  will  restore  its  clearness  and  fluidity  by  the  disassociation 
of  the  bacteria  and  the  dispersion  of  the  mucilaginous  matter  which 
envelops  the  parasite. 

Agitation,  however,  must  not  be  looked  upon  as  a  curative  measure; 
the  results  obtained  are  only  temporary,  for  the  cause  of  the  disease,  viz.: 
the  bacterium,  is  neither  destroyed  nor  removed. 

Flat,  Wine  Flowers  {Vino  svanitOj  Svaporato,  Fiorito,  It.;  Vin 
evanoui^  l^vaporSf  Fleuri,  Ft.). — A  wine  becomes  flat  when  it  remains  for 
some  time  exposed  to  the  air,  as  happens  in  an  imperfectly  filled  or 
badly  bunged  cask.  In  time  it  becomes  covered  with  "wine  flowers," 
which  consists  of  the  Saccharomyces  viniy  or  Mycoderma  vini.  In  either 
case  the  wine  gradually  acquires  an  unpleasant,  somewhat  bitterish 
taste,  and  loses  its  strength  and  bouquet  by  evaporation,  or  else  the 
breaking  up  of  the  alcohol  into  water  and  carbonic  acid.  This  has 
been  called  by  some  one,  on  account  of  the  products  formed,  hydro-car- 
bonic fermentation,  and  is  caused  by  the  Mycoderma  vini,  which  attacks 
not  only  the  alcohol,  but  very  probably  the  ethers,  succinic  acid,  and 
glycerine,  as  these  bodies  tend  to  disappear. 

Although  cases  do  occur  in  which  generous  wines  are  attacked  by  the 
Mycoderma  vini,  still  it  has  a  decided  preference  for  young  and  feeble 
wines.  In  old  and  well-defecated  wines  it  develops  with  difiiculty,  per- 
haps because  in  these  wines  the  elements  necessary  for  its  nourishment 
(nitrogenous  bodies  and  phosphates)  are  not  found. 

The  practice  of  some  wine  makers  with  regard  to  "  wine  flowers "  is 
not  in  accord  with  that  of  those  who  follow  a  rational  system  of  wine 
making.  They  consider  only  the  development  of  the  '*  flowers,"  which 
they  look  upon  almost  as  a  preservative  of  the  wine,  whilst  the  others 
sustain  the  necessity  of  energetically  combatting  and  preventing  the 
increase  of  the  "  flowers,"  because  it  is  not  only  dangerous  in  itself,  but 
is  almost  always  accompanied  by  the  Mycoderma  acetiy  or  Diplococcvs 
aceii,  which,  the  moment  circumstances  become  favorable,  commence 
to  replace  the  Mycoderma  vini  and  cause  the  acetification  of  the  wine. 

When  it  is  thoroughly  understood  how  the  "  flowers  "  act  it  is  easy  to 
explain  the  facts  put  forward  by  those  who  do  not  consider  it  dangerous, 
and  also  the  reasons  of  those  who  believe  that  it  should  be  prevented  by 
all  means,  and  destroyed  on  its  first  appearance. 

The  presence  of  the  "  flowers  "  causes  such  an  absorption  of  oxygen 
and  development  of  heat  and  carbonic  acid,  as  to  prevent  the  growth  of 
any  other  organism. 

Ducleaux  has  calculated  that  80  grammes  of  alcohol  contained  in  a 
litre  of  wine  of  10  per  cent,  needs  for  its  transformation  into  water  and 
carbonic  acid  more  than  160  grammes,  or  100  litres  of  oxygen. 

The  conclusions  to  be  drawn  from  this  are  evident;  they  are,  that 
when  the  cask  is  well  closed,  so  as  to  prevent  the  free  entry  of  air,  the 
diminution  of  alcohol,  caused  by  the  "  flowers,"  is  reduced  to  a  mere 
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trifle,  and  that  the  presence  of  the  ^'flowers''  excluded  the  action  of 
other  micro-organisms. 

We  must  not,  however,  reason  from  'this  that  the  Mycoderma  vini  is 
really  of  use,  for  if  exposure  to  the  air  should  happen,  if,  instead  of 
remaining  white,  the  "  flowers,"  as  Pasteur  noticed,  should  turn  red, 
then,  sooner  or  later,  it  will  cede  its  place  to  other  organisms,  to  the 
vinegar  diplococcus,  which,  as  I  have  shown  before,  is  ready  immedi- 
ately to  commence  action,  finding  itself  in  favorable  condition  for  its 
development,  for  the  "flowers"  itself  serves  for  nutriment;  and  if 
there  should  be  a  considerable  rise  in  temperature,  the  conditions  are 
the  best  possible. 

The  final  conclusion  then,  plainly  is,  that  the  "  flowers "  should  be 
carefully  guarded  against;  this  is  done  by  the  strictest  attention  to  "fill- 
ing up,"  the  importance  of  which  was  recognized  by  the  poet  Alemann, 
when  he  wrote: 

Che  nulla  cosa 
Pub  medicar  U  Wn,  che  resta  scemo. 

m 

The  "  flowers  "  may  be  destroyed  by  the  addition  of  sulphurous  anhy- 
dride or  a  few  drops  of  alcohol. 

With  wine  in  bottles,  the  development  of  the  "  flowers  "  is  prevented 
by  keeping  the  bottles  lying  down;  if  instead  the  wine  is  kept  in  flasks 
(^^fiaschV),  as  in  Tuscany,  or  in  demijohns,  a  few  drops  of  the  purest 
olive  oil  on  the  surface  of  the  wine  wiU  have  the  same  eflect. 

Sour,  Pricked,  Acetified  ( Vino  che  ha  preso  il  fuoco,  Lo  spuntOy  La 
punta,  R  portorej  Vino  acetoso,  It.;  Vin  qui  a  pris  le  feu^  VAigreyFr,). — 
Acetic  acid  is  one  of  the  normal  components  of  wine.  It  is  formed 
during  the  alcoholic  fermentation,  but  in  such  minute  quantities  as  to 
be  imperceptible  to  the  taste.  When  the  proportion  of  this  acid,  from 
one  of  the  many  known  causes,  becomes  large  enough  as  to  be  percepti- 
ble, then  the  wine  is  said  to  be  "  pricked." 

A  pricked  wine  retains  its  natural  color  and  limpidity. 

This  defect  is  recognized  by  the  odor  and  taste  of  acetic  acid;  in  tast- 
ing, its  strongest  eflect  is  perceived  at  the  base  of  the  tongue. 

If  a  wine  thus  afiected  is  not  taken  in  hand  immediately  (and  in 
truth  success  is  not  always  sure)  and  treated  with  heavy  sulphurings 
or  pasteurizing,  it  soon  becomes  sour  and  acetic. 

Acetification  is  due  to  the  action  of  a  micro-organism,  the  bacterium 
known  under  the  name  of  Diplococcus  aceti,  still  commonly  called  Myco- 
derma aceti,  which  increases  with  a  rapidity  truly  prodigious.  Ducleaux 
tells  us  that  if  on  a  surface  of  wine  a  metre  square  an  almost  impercep- 
tible amount  of  these  bacteria  is  allowed  to  fall,  in  twenty-four  hours 
the  whole  surface  of  the  liquid  will  be  covered  with  a  layer  of  them  so 
closely  placed  as  to  be  crowded  into  contact.  Thus,  there  will  be  three 
hundred  thousand  million  individuals  formed  in  twenty-four  hours. 

The  rapidity  with  which  the  acetic  bacterium  multiplies  explains  why 
a  pricked  wine,  when  the  temperature  is  favorable,  becomes  so  quickly 
completely  acetified. 

It  should  be  remembered  that  whilst  it  is  easy  to  prevent  this  disease 
by  taking  proper  precautions  in  the  fermenting-room  and  cellar,  it  is 
difficult,  if  not  impossible,  to  destroy  it  when  started. 

Once  a  wine  has  become  pricked,  instead  of  trying  to  effect  a  cure,  it 
is  better  to  follow  the  advice  of  Guyot,  who  says: 

"  When  wine  acquires  the  odor  and  taste  of  acetic  acid,  it  is  sent  to 
the  vinegar  factory,  but  it  is  never  attempted  to  use  it  as  wine." 
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All  the  means  that  have  been  suggested  for  the  treatment  of  a  pricked 
wine  may  be  considered  as  palliatives  only,  and  not  as  radical  cures. 
In  this  regard  Carpene  writes  very  justly: 

"  The  neutralization  of  the  acetic  acid,  which  has  developed  in  the 
wine  by  the  oxidation  of  the  alcohol  with  potash,  soda,  lime,  magnesia, 
and  their  simple  or  double  neutral  carbonates  and  tartrates,  seems  to 
be  a  rational  method,  but,  in  reality,  is  not*  so.  These  substances  neu- 
tralize wholly,  or  in  part,  the  free,  and  even  the  combined  acids,  and 
the  diminution  of  the  complex  acidity  of  the  wine  renders  the  acetic 
taste  less  noticeable,  but  does  not  completely  remove  it.  To  remove 
entirely  the  acetic  acid  it  is  necessary  to  completely  neutralize  the  wine, 
because  the  acetic  acid  combines  with  the  alkaline  and  earthy-alkaline 
bases  after  they  have  neutralized  the  tartaric,  malic,  and  succinic  acids. 
Moreover,  acetic  acid,  even  when  completely  combined  with  a  base, 
gives  out,  though  less  strongly,  its  characteristic  odor,  so  that  even  after 
complete  neutralization  the  wine  will  still  have  an  odor  of  acetic  acid, 
accompanied  besides  by  a  bitter  taste,  which  lingers  in  the  throat,  and 
may  be  worse  than  the  first  fault." 

M1LK-80UR,  Lactic  Acid. — This,  by  inexperienced  tasters,  is  easily 
confounded  with  pricking  or  acetification. 

A  milk-sour  wine  has  a  more  disgusting,  biting,  and  penetrating  acidity 
than  an  acetic  wine,  a  harsh  acidity,  whose  effect  is  felt  long  after  the 
wine  is  swallowed.  An  acetic  wine  has  a  noticeable  odor  of  vinegar, 
whilst  a  milk-sour  wine  emits  an  odor  of  rancid  butter,  due  to  the 
butyric  acid  which  almost  always  accompanies  lactic  acid. 

If  there  is  any  doubt  as  to  which  acid  the  wine  contains,  the  doubt 
can  be  solved  by  pouring  a  drop  or  two  of  the  wine  into  the  palm  of  one 
hand,  and  then  rubbing  it  with  the  other;  if  any  acetic  acid  is  present 
its  odor  will  be  immediately  perceptible  on  the  hands. 

A  milk-sour  wine  loses  some  of  its  fluidity,  and  its  color  becomes  dull. 

Sweet,  badly  defecated  wines,  especially  those  rich  in  albuminoids,  are 
liable  to  milk-sourness. 

The  disease  appears  during  the  winter  or  in  the  spring,  and  generally 
in  wines  poor  in  acids;  it  is  accompanied  by  a  turbidity  of  the  wine  and 
a  change  of  color.  As  long  as  the  wine  remains  in  full,  well-bunged 
casks,  this  turbidity  and  change  of  color  do  not  occur,  b,ut  only  when 
it  is  exposed  to  the  air. 

Some  observers  have  considered  lactic  acid  as  one  of  the  normal 
products  of  alcoholic  fermentation,  like  glycerine,  succinic  acid,  etc.; 
the  truth,  however,  is,  as  Pasteur  has  proved,  that  whenever  the  smallest 
quantity  or  trace  of  lactic  acid  is  found  in  wine  it  is  caused  by  lactic 
fermentation. 

Whenever  the  alcoholic  fermentation  of  certain  musts,  rich  in  nitroge- 
nous matters,  is  not  well  conducted,  especially  as  regards  temperature, 
a  certain  quantity  of  lactic  acid  is  very  easily  formed,  which  is  a  bad 
defect.  This  happens  generally  in  certain  years  in  warm  countries, 
where  the  so-called  sweet-sour  wines  are  produced. 

It  is  difficult,  not  to  say  impossible,  to  take  away  the  defect  of  milk- 
sourness;  the  different  methods  proposed,  including  that  of  refermenta- 
tion,  do  not  succeed;  consequently,  the  best  thing  .is  to  prevent  it  by  a 
thorough  defecation  of  the  must,  and  a  properly  regulated  fermentation, 
not  allowing  the  temperature  to  rise  to  a  point  at  which  the  alcoholic 
ferment  becomes  inactive,  and  thus  preventing  it  from  reducing  all,  or 
the  major  part,  of  the  glucose  contained  in  the  must. 
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country.  Students  showing  special  aptitude  are  enabled  to  earn  good  wages  from  the 
first;  others  merely  work  for  their  board.  After  working  under  University  auspices  at 
one  or  more  establishments  they  are  assisted  in  the  pursuit  of  further  information  at 
the  vitieultural  laboratory  as  opportunity  offers. 


*In  addition  to  the  general  requirements  in  mathematics,  literature,  languages,  and  general 
sciences ;  for  detailed  description  of  which  see  the  General  University  Register. 

The  regular  course  leading  to  a  degree  requires  foar  years,  and  is  intended  to  turn  out  agricul- 
tmal  experts.  Students  not  exi>ecting  to  graduate  can  enter  for  shorter  courses  as  "5peeta2«,"  to 
obtain  such  instruction  as  they  may  desire. 


LETTER  OF  TRANSMITTAL. 


President  Martin  Kellogg: 

I  transmit  herewith  the  report  of  viticultural  work  done  since  the 
last  report  was  issued,  up  to  and  including  the  vintage  of  1896,  so  far 
as  the  latter  can  at  present  be  usefully  reported  upon;  including, 
also,  a  summary  report  on  the  white-wine  grapes  under  cultivation  in 
California,  and  their  wine-making  qualities;  being  the  continuation  and 
conclusion  of  the  report  already  published  in  1892,  on  the  red-wine 
grapes  grown  in  the  State. 

Tlie  publication  of  this  report  has  been  purposely  delayed,  for  the 
reason  that  the  depression  of  the  wine  industry  in  the  State,  and  the 
consequent  lack  of  interest  on  the  part  of  grape-growers,  seemed  to 
render  such  publication  inexpedient  for  the  time.  Now  that  that 
industry  is  again  becoming  more  profitable,  and  is  likely  to  be  placed 
upon  a  more  rational  basis  than  has  been  the  case  heretofore,  it  seems 
proper  to  place  before  those  interested  all  the  facts  and  results  which 
may  conduce  to  a  better  understanding  both  of  the  methods  of  wine- 
making,  and  of  the  materials  employed  therein.  This  seems  the  more 
appropriate  since,  by  an  Act  passed  at  the  last  session  of  the  Legisla- 
ture, the  technical  work  of  the  State  Viticultural  Commission  was 
transferred  to  the  College  of  Agriculture;  thereby  materially  changing 
and  enlarging  the  scope  of  the  work  to  be  prosecuted  hereafter.  Up  to 
the  time  when  this  Act,  and  the  appropriation  accompanying  it,  became 
effective,  the  viticultural  work  of  this  department  was  necessarily  almost 
wholly  confined  to  the  laboratory  and  oflSce,  as  there  were  no  funds 
available  for  traveling,  and  for  field  and  winery  experiments.  Although 
the  appropriation  accompanying  the  Act  of  transfer  is  quite  small  (being 
only  one  fourth  to  one  fifth  of  the  amount  annually  expended  by  the 
lat«  Viticultural  Commission),  it  permits  of  suiKcient  expansion  to 
change  materially  the  scope  of  the  work;  and  for  this  reason  alone  it 
seems  proper  to  make  a  final  report  upon  what  was  done  on  the  old 
plan.  That  work  has  now  progressed  so  far  as  to  form  a  solid  and 
definite  basis  of  facts  for  guidance  in  the  preparation  of  the  several 
classes  and  grades  of  wines,  by  ascertaining  experimentally,  as  well  as 
chemically,  the  peculiarities  of  each  variety  of  grapes  cultivated  on  a 
commercial  scale  within  the  State.  It  is  merely  a  question  of  time 
when,  instead  of  the  confusion  thus  far  prevailing  in  the  classification 
of  California  wines,  conformity  to  the  commercial  standards  recognized 
all  over  the  world  will  be  established.  That,  in  order  that  this  may  be 
accomplished,  the  investigation  of  the  fundamental  qualities  (including 
the  chemical  composition)  of  each  variety  of  grapes  is  a  prerequisite, 
hardly  requires  discussion. 

It  is  high  time  that  the  haphazard  methods  even  yet  so  commonly 
pursued  in  this  State,  should  be  discarded,  and  that  the  experience  had, 
whether  in  the  winery  or  in  the  laboratory,  should  be  gathered  into  a 
definite  form,  as  a  guide  to  the  rational  wine-maker;  so  that  hereafter 
California  wines  may  appear  on  the  world's  market  under  their  own 
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labels,  instead  of  being,  as  has  heretofore  been  too  largely  the  case,  dis- 
guised under  foreign  ones,  when  of  good  quality;  while  the  poorer 
qualities  were  sure  to  be  placed  upon  the  market  with  the  true 
statement  of  their  California  origin.  California  wine-makers  must 
now  avail  themselves  of  the  rapid  and  important  progress  made  in 
Europe,  in  the  preparation  of  the  best  wines  possible  from  a  given 
material.  They  must,  above  all,  avail  themselves  of  what  experience 
has  been  had  in  climates  similar  to  ours,  instead  of  attempting  each 
one  to  pursue  the  method  of  his  own  country,  no  matter  how  different 
in  climatic  and  soil  conditions.  It  is  high  time  that  the  pernicious 
axiom  once  promulgated  to  the  public,  that  "  any  fool  can  make  wine," 
should  be  discarded  by  the  viticulturist  for  the  conviction  that  wine- 
making  is  a  technical  branch  requiring  special  knowledge  of  no  mean 
order,  particularly  when  the  industry  is  pursued  under  new  conditions, 
such  as  prevail  in  California;  and  that  while  the  experience  of  their 
forefathers  has  enabled  European  peasant  wine-makers  to  produce  good 
wines  by  following  a  definite  procedure  in  certain  localities,  it  will  not 
do  for  us  to  blindly  follow  their  lead.  As  a  matter  of  fact,  the  intro- 
duction of  scientific  methods  in  European  wine-making  has  increased 
enormously  the  amount  of  good  wines  now  available  in  the  world's 
market;  and  if  we  want  to  compete  with  these,  it  will  be  necessary  to 
avail  ourselves  of  the  same  progressive  methods. 

A  very  notable  improvement  in  the  average  quality  of  our  wines  has 
occurred  within  the  last  five  or  six  years,  and  the  high  excellence  of  the 
product  obtained  in  so  many  cases  renders  any  further  continuance  of 
slipshod  methods  inexcusable.  What  has  been  done  once  can  be  done 
again;  and,  with  the  organization  of  grape-growers  and  wine-makers 
now  happily  effected,  it  is  reasonably  to  be  expected  that  pecuniary 
reward  will  follow  the  application  of  rational  principles  in  wine-making. 
In  that  respect,  the  chemical  work  at  this  station  has  been  very  instruc- 
tive, as  will  be  seen  from  inspection  of  the  tables.  The  same  varie- 
ties in  different  localities,  such  as  Mission  San  Jose  on  one  hand 
and  Tulare  on  the  other,  show  so  widely  different  composition  as  to 
render  the  same  variety  wholly  unadapted  to  one  place  while  eminently 
fitted  for  the  other.  It  is  now  generally  understood  that  the  same 
grape-variety  grown  in  hot  southern  localities  increases  in  sugar  and 
loses  in  acid,  as  compared  with  a  northern  one;  but  the  extent  to  which 
this  occurs  varies  exceedingly  with  different  grapes.  In  some  the  varia- 
tion is  very  slight;  while  in  the  case  of  others  the  deterioi*ation  of  wine- 
making  qualities  becomes  such  as  to  wholly  throw  out  of  consideration 
some  of  the  grapes  most  highly  favored  elsewhere.  On  the  other  hand, 
some  varieties  of  which  it  was  fully  expected  that  they  would  prove 
deficient  in  wine-making  qualities  in  the  southern  localities,  have  on 
the  contrary  proved  remarkably  successful.  And  this  occurred  with 
some  varieties  from  which  such  behavior  was  wholly  unexpected.  It 
will  therefore  well  repay  the  intelligent  wine-maker  who  desires  to  plant 
a  vineyard,  or  to  graft  over  unsatisfactory  vines,  to  study  these  results 
carefully. 

Respcctfullv, 

E.  W.  HILGARD, 

Director. 
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THE  COMPOSITION  AND  CLASSIFICATION  OF  GRAPES, 

MUSTS,  AND  WINES. 


By  E.  W.  HiLQARD. 


The  report  herewith  submitted  to  the  public,  and  more  especially  to 
the  grape-growers  and  wine-makers  of  the  State,  may  be  considered  as 
marking  the  termination,  for  the  present,  of  systematic  investigation 
of  grape-varieties  with  respect  to  their  composition  and  general  wine- 
making  qualities  in  the  different  regions  of  the  State.  The  method  and 
final  object  of  this  work  is  stated  in  former  reports,  but  it  seems  not 
unnecessary  to  re-introduce  the  main  portion  of  that  statement  by  way 
of  introduction  and  explanation: 

The  plan  adopted  in  this  matter  is  in  conformity  with  my  view,  shared  by  the  best 
vintners  in  the  State :  that  among  the  lirst  necessities  of  the  present  situation  of  Cali- 
fornia wines  in  the  world's  market,  is  the  establishment  of  more  definite  qualities  and 
brands,  resulting  from  a  definite  knowledge  of  the  qualities  of  each  of  the  prominent 
grape-varieties,  and  of  their  influence  upon  the  kind  and  quality  of  the  wine,  in  blend- 
ing oefore,  or,  as  the  case  may  be,  after  fermentation ;  of  the  treatment  required  by  each 
in  the  cellar,  dnring  the  time  of  ripening;  and  finally,  of  the  differences  caused  by 
difference  of  location,  climate,  etc.,  as  well  as  by  different  treatment  of  the  wines  them- 
selves. 

To  this  end.  a  definite  knowledge  of  the  character  and  special  wine-making  qualities 
of  each  kind  of  grape  serving  in  the  preparation  of  wine,  is  indispensable.  In  the  wine- 
producing  countries  of  Europe  this  knowledge  has  been  acquired  by  long  experience: 
and  chemical  investi^tion  has  subsequentlv  in  a  ^reat  measure  ascertained  the  natural 
conditions  upon  which  the  attainment  of  certain  results  in  wine-making  depends. 
The  principles  thus  evolved  can  be  applied  to  new  conditions,  such  as  those  existing  in 
California,  and  thus  save  to  a  great  extent  the  laborious  and  costly  experimenting 
which  has  been  ^one  through  heretofore,  by  formulating  into  generally  intelligible 
rales  the  knowledge  which  otherwise  usually  remains  the  trade  secret  of  a  few  experts. 

The  first  step  to  such  knowledge  is  to  obtain  a  definite  idea  of  the  material  to  be 
treated;  and,  cnriously  enough,  however  numerous  are  the  analyses  of  ready-made 
European  wines  already  on  record,  there  are  comparatively  few  cases  in  which  the 
must  from  which  they  were  produced  was  also  investigated  in  so  definite  a  manner  as 
to  lead  to  broad  generalizations.  Clearly,  what  is  needed  is  that  first  the  must,  and 
then  the  corresponding  wine  of  the  more  important  grape- varieties,  should  be  made  the 
subject  of  detailed  investigation,  and  that  the  wine  should  have  been  produced  from 
the  must  under  definite,  or  definitely  varied  conditions,  with  absolute  certainty  of  the 
purity  of  materials,  as  well  as  of  the  precise  manner  of  operating  in  each  case.  This 
cannot,  as  a  rule,  be  depended  upon  in  large  wineries,  where  the  exigencies  of  the 
supply,  pressure  of  work  and  weather,  the  necessary  employment  of  raw  hands,  and 
above  all,  the  necessity  of  yielding  to  financial  considerations,  impose  limitations  and 
uncertainties  that  can  but  rarely  be  controlled  at  will.  When  this  can  be  done,  the 
large-scale  experiments  are  of  course  by  far  the  more  decisive  and  cogent,  and  of  the 
greatest  practical  value. 

In  an  experimental  laboratory,  the  quantities  operated  upon  are  of  necessity  relatively 
small ;  and  it  is  highly  important  that  allowance  be  made  for  this  circumstance,  as  well  as 
for  other  points  in  which  the  "wholesale"  practice  must  always  differ  from  the  small-scale 
one.  For  instance :  the  management  of  the  temperature  of  the  fermenting-room  is  easier 
in  a  large  winery  properly  constructed  than  in  a  small  experimental  room  and  with  small 
quantities  of  must,  which  are  very  quickly  affected  by  changes  of  temperature  such  as 
would  have  remained  unnoticed  and  without  influence  upon  the  great  masses  in  the 
winery.  This  difficulty  is  very  apparent  in  the  record  of  the  course  of  temperatures  in 
fermentation. 

Nevertheless,  we  are  thus  enabled  to  obtain  a  very  close  estimate  of  the  results  obtain- 
able from  a  given  variety  on  the  large  scale,  and  of  the  part  that  each  will  play  when 
blended  either  before  or  after  fermentation.  Few  grape-varieties  will,  like  the  peerless 
Riesling,  by  themselves  produce  the  best  possible  product  The  art  and  science  of  blend- 
ing is  scarcely  second  in  importance  to  the  possession  of  good  raw  materials,  soils,  and 
climates ;  and  while  its  last  refinements  depend  upon  a  corresponding  refinement  of  indi- 
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vidual  taste  and  judgment,  there  is  a  large  part  of  it  that  can  be  Intelligibly  codified,  thus 
preventing  a  waste  of  good  materials  npon  unmerchantable  wines. 

Even  the  most  cursory  consideration,  however,  shows  that  this  cannot  be  the  work  of 
one  or  of  even  a  few  years ;  out,  like  all  other  agricultural  experiences  and  experiments, 
must  be  extensively  repeated  in  order  to  become  the  basis  of  general  practice.  The  same 
^rape-varieties  ^rown  m  different  localities  and  in  different  years  will  differ  materially 
m  their  composition ;  and  it  is  only  by  extended  comparisons  of  these  through  a  number 
of  years  that  the  accidentals  can  be  definitely  segregated  from  the  essentials.  Hasty 
generalizations,  based  upon  limited  experience,  are  the  bane  of  all  experimental  work, 
especially  in  agriculture. 

It  should  be  fully  understood  and  remembered  that  while  peculiarities  and  defects 
shown  by  analysis  are  perfectly  definite  indications  as  to  the  conditions  that  must  be 
fulfilled  m  a  successful  blend,  yet  analysis  cannot  as  yet  take  cognizance  of  the  delicate 
and  almost  intangible  flavors  or  "bouquets,"  which  must  likewise  be  made  to  harmonize, 
in  order  to  satisfy  a  cultivated  palate.  To  that  extent  the  determination  of  the  proper 
blends  must  always  remain  with  the  expert  wine-taster ;  but  the  work  of  the  latter  is 
immensely  facilitated  by  being  informed,  tnrough  the  analysis,  of  the  prominent  chemical 
peculiarities,  which  in  any  case  must  be  taken  into  consideration,  and  which  ordinarily 
are  left  to  laborious  and  more  or  less  blind  guessing  or  experimenting. 

To  this  method  it  has  been  somewhat  captiously  objected  that,  as  the 
chemical  composition  is  not  the  determining  factor  of  the  commercial 
value  of  wine,  the  chemical  analysis  of  musts  and  wines  cannot  serve  as 
a  clew  to  the  quality  to  be  obtained.  It  has  also  been  said  that  wines 
produced  on  the  small  experimental  scale,  which  is  the  only  one  possible 
with  the  means  at  our  command,  are  incapable  of  furnishing  a  definite 
clew  to  the  results  of  vinification  on  the  large  scale. 

These  objections,  however,  are  wholly  untenable;  they  would,  if  correct, 
prove  the  inutility  of  laboratory  work  in  all  the  great  achievements  of 
industrial  progress  upon  which  our  modern  life  is  based. 

As  a  matter  of  fact,  for  the  first  six  months  there  is  practically  no 
difference  between  wines  made  by  the  same  method  and  with  the  same  care, 
in  large  and  small  quantities.  It  is  at  that  age  that  wines  are  mostly 
sold  by  the  producer  to  the  dealer.  After  that  time  the  development  of 
the  wines  in  the  small  package  is  much  more  rapid,  and  therefore  some- 
what different  from  that  of  the  large  one;  the  small  package  is  also 
more  difficult  to  handle  and  care  for,  and  in  a  winery  will  usually  soon 
pass  beyond  control.  In  an  experimental  cellar,  where  special  and  close 
supervision  is  given,  a  closer  approximation  to  large-scale  results  is 
possible,  and  as  our  record  abundantly  shows,  wines  can  there  be  carried 
to  maturity,  and  their  essential  general  qualities  satisfactorily  observed. 
When  a  good,  mature  wine  has  been  made  on  the  small  scale,  it  is  indis- 
putable that  the  same  can  be  done  in  the  winery,  and  probably  wilii 
greater  ease.  If,  on  the  other  hand,  the  result  should  be  unsatisfactory, 
the  nature  of  the  particular  difficulties  in  the  way  of  success  can  be 
determined  and  verified,  so  as  to  forewarn  the  large-scale  producer  of 
their  nature,  and  suggest  the  precautions  to  be  used  in  avoiding  them. 

It  is  idle  to  pretend  that  such  results  are  of  no  practical  value.  They 
have  been  again  and  again  verified  afterward  in  winery  practice;  and 
but  for  them,  we  would  still  be  in  dense  ignorance  of  the  essential 
features  of  most  of  the  grape-varieties  now  growing  in  the  State,  when 
grown  in  different  climatic  regions.  Moreover,  of  a  large  number  of 
varieties  here  reported  upon,  only  small  experimental  quantities  were 
and  still  are  available;  so  that  their  treatment  on  a  small  and  inex- 
pensive scale  was  the  only  possible  mode  of  obtaining  any  information 
regarding  them.  To  wait  until  some  one  should  think  of  cultivating 
and  testing  them  on  the  large  scale  would  be  to  omit  to  do  precisely 
that  for  which  experiment  stations  have  been  established  the  world 
over;  namely,  to  obtain  probable  indications  of  what  Site  likely  to  be  the 
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results  ol  large-scale  practice,  so  as  to  prevent  the  useless  expenditure  of 
labor  and  money  upon  costly  large-scale  trials  at  haphazard. 

As  a  reductio  ad  absurdum,  it  has  been  proposed  to  establish,  on  the 
part  of  the  State,  a  large  experimental  vineyard  and  winery,  where  such 
experiments  could  be  made  on  a  "practical"  scale.  Aside  from  the 
enormous  expense  of  creating,  maintaining,  and  properly  working  even 
one  such  establishment,  and  the  rather  unsatisfactory  experience  had 
with  much  less  difficult  and  complex  work  undertaken  at  State  expense, 
it  is  abundantly  obvious  that  unless  several  of  them  were  created,  or  else 
the  grapes  were  shipped  by  the  carload  to  great  distances  from  the 
extreme  ends  of  the  State,  only  a  very  limited  region  could  be  benefited 
by  the  enterprise,  which  would  quickly  collapse  of  its  own  cumbrous 
weight.  No  other  grape-growing  country  has  thought  it  necessary  to 
burden  the  public  purse  with  any  such  extravagant  arrangement. 

As  to  the  cogency  of  chemical  work:  It  is  perfectly  understood  that 
certain  conditions  of  chemical  compositions  must  be  fulfilled  to  render 
possible  the  production  of  certain  kinds  of  wine  at  all;  and  while  the 
exact  quality  and  kind  of  the  aroma  to  be  produced  cannot  be  thus 
foretold,  it  is  absolutely  certain  that  in  the  absence  of  such  chemical 
conditions  certain  desirable  qualities  will  invariably  be  found  lacking. 
Thus,  it  is  universally  understood  that  a  certain  minimum  of  acidity  is 
required  in  a  must  in  order  to  obtain  a  sound  and  complete  fermenta- 
tion, and  that  a  certain  class  of  aromas  are  indispensably  dependent 
upon  the  presence  of  such  acids  in  adequate  amounts.  Hence  the 
quantitative  determination  of  these  acids  alone  is  inxaluable  in  form- 
ing a  judgment  of  the  best  use  to  be  made  of  different  kinds  of  grapes, 
whether  in  blending  in  the  vat,  or  in  blending  the  wine  after  fermenta- 
tion. This  is  so  true  that  when  the  acids  are  known  to  be  insufficient 
they  are  often  added  at  heavy  expense  by  the  purchase  of  tartaric  acid, 
in  order  to  secure  a  good  fermentation  and  a  high  flavor.  Even  unripe 
grapes  are  sometimes  added  to.  the  fermenting-vat  for  the  purpose  of 
supplying  this  acid  without  such  expense. 

It  has  also  been  alleged  that  the  taste  of  expert  tasters  is  a  better 
guide  to  the  acidity  and  astringency  in  wine  than  is  chemical  analysis. 
But  in  the  presence  of  sugar  or  much  tannin,  the  best  expert  taster  will 
often  find  himself  completely  at  a  loss  as  regards  the  real  amount  of 
acid  present,  and  he  will  make  grievous  mistakes  in  blending,  whether 
before  or  after  fermentation.  Yet  this  proper  proportion  in  blending 
in  the  vat  frequently  cannot  be  remedied  to  advantage  after  the  wine  is 
made.  In  the  best  case,  the  blender  will  be  wasting  time  by  laborious 
and  random  trial  of  various  blends,  to  which  a  knowledge  of  the  chem- 
ical composition  would  have  given  him  a  direct  clew. 

In  the  case  of  Clarets,  their  distinctive  quality  of  allowing  a  consid- 
erable dilution  with  water  without  disturbing  the  proper  proportion  of 
the  tannin  and  acids,  rests  wholly  upon  the  fact  that  acid  and  tannin 
must  stand  to  each  other  within  definite  limits  of  proportion,  beyond 
which  no  Claret  capable  of  standing  the  dilution  test  can  be  produced. 
Other  wines,  such  as  Burgundies,  are  never  expected  to  be  diluted  with 
water;  a  very  slight  addition  of  such  will  surely  destroy  its  character, 
as  the  apparent  proportion  between  acid  and  tannin  changes  completely 
after  such  a  wine  is  diluted.  This  quality  also,  then,  is  entirely  dependent 
upon  certain  amounts  of,  and  proportions  between,  acid  and  tannin,  of 
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which  by  chemical  analysis  we  readily  ascertain  the  existence  or 
absence,  whether  in  the  grape  or  in  the  wine. 

So,  also,  the  qualities  of  "  body,"  smoothness,  and  others,  are  largely 
dependent  upon  certain  definitely  ascertainable  chemical  data.  The 
keeping  qualities,  likewise,  are  largely  conditioned  upon  chemically 
ascertainable  conditions.  It  is  thus  obvious  that  in  a  new  country  like 
California,  in  which  the  specific  wine-making  qualities  of  most  of  the 
various  grapes  grown  in  the  State  are  as  yet  unknown  quantities,  the 
determination  of  their  chemical  peculiarities  can  render  the  most  essen- 
tial practical  service  to  the  wine-maker,  whether  in  determining  the  best 
adaptation  of  varieties  already  planted,  or  in  the  selection  of  those  best 
adapted  to  his  locality  and  purposes. 

The  time  will  doubtless  come  when  some  special  type  or  types  of 
wine,  resulting  from  peculiar  climatic  conditions,  and  the  multiplicity 
of  grape  types  introduced,  will  be  developed  in  California.  But  the 
time  for  this  has  hardly  come  as  yet;  the  most  pressing  need  now  is  to 
find  a  market  for  our  wines,  and  to  that  end  the  most  direct  path  lies 
through  measurable  conformity  to  established  commercial  types  and 
qualities;  based,  not  upon  mere  nominal  imitation  of  the  blends  of 
varieties  thus  used  in  Europe,  but  upon  an  actual  knowledge  of  what 
our  climatic  and  soil  conditions  have  made  of  those  varieties,  and  how 
we  can  treat  and  blend  them  in  order  to  conform  to  the  established 
tastes  of  the  world. 

CLASSIFICATION  AND  TYPES. 

Classification  of  Wines. — The  commercially  established  classification 
of  wines,  as  it  exists  in  the  European  wine-making  countries,  must  for 
the  present  at  least,  naturally  guide  California  wine-producers  also,  as 
far  as  possible,  if  they  desire  their  share  of  the  world's  commerce.  To 
some  extent  it  has  been  done  in  a  tentative  way  heretofore;  we  hear  of 
Bordeaux  or  Claret,  of  Burgundy,  Riesling,  and  Sauterne,  as  well  as  of 
Port,  Sherry,  and  Madeira.  But  if  we  examine  somewhat  critically,  or 
sometimes  even  quite  superficially,  a  great  many  of  the  wines  sold  under 
certain  denominations,  we  find  striking  and  almost  ludicrous  discrepan- 
cies between  their  character  and  that  which  is  understood  bv  the  same 
name  in  Europe.  One  designation  which  has  been  used  with  reasonable 
correctness  is  Claret  or  Bordeaux  wine;  these  are  dry  wines  of  rather 
high  or  medium  acidity  and  tannin  contents,  which  at  the  same  time 
tulll  hear  diliUion  with  icater  without  disturbing  the  palatable  ratio 
between  acid  and  tannin.  But  when  we  come  to  the  various  California 
wines  sold  under  the  name  of  Burgundy,  we  find  included  therein  such 
an  utterly  discrepant  medley  of  different  types,  that  the  only  possible 
definition  at  the  present  time  seems  to  be  "a  red  wine  that  will  not  bear 
dilution  with  water  without  losing  its  character";  and  even  this  distinction 
is  far  from  being  always  maintained.  Thus,  one  sample  sent  to  this  labo- 
ratory for  examination  under  the  name  of  Burgundy,  showed  not  less  than 
8  promille  of  acid  and  4^  promille  of  tannin ;  it  was,  therefore,  a  highly 
acid  and  tannic  wine,  unsuitable  for  direct  consumption,  and  belonging 
most  decidedly  to  the  Claret  type  of  blending  material.  Then,  at  the 
same  time,  other  samples  come  to  us,  approaching  much  more  nearly 
the  true  character  of  Burgundy  wines;  namely,  having  a  low  proportion 
of  acid  and  very  light  tannin,  and  incapable  of  resisting  even  a  slight 
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dilution  with  water  without  losing  their  zest,  and  of  a  red  or  orange-red 
tint  of  very  slight  intensity.  Such  wines  approach  more  closely  the 
type  of  the  French  Burgundy;  but  how  can  it  be  expected  that  any  one 
ordering  a  "  Burgundy  "  wine,  and  expecting  something  similar  to  what 
is  so  called  in  French  commerce,  should  be  satisfied  with  a  wine  of  high 
acidity  and  astringency,  such  as  that  mentioned  above,  which  stands  on 
the  opposite  end  of  the  scale  from  the  true  Burgundies?  The  term  is 
now  widely  used  in  this  indefinite  manner  by  growers  and  wine-mer- 
chants; but  it  seems  of  the  highest  importance  that  this  mischievous 
misnomer  should  be  discontinued  as  early  as  possible,  by  all  who  are 
interested  in  the  good  name  in  the  commercial  world,  of  California 
wines  and  wine-makers.  No  doubt  the  failure  of  the  characteristic  grape 
of  Burgundy  (the  Pinot)  to  yield  satisfactory  crops  and  wine-making 
results  in  California,  is  responsible  to  a  large  extent  for  the  confusion 
that  has  arisen  in  regard  to  the  Burgundy  type.  As  the  Pinots  are 
characterized  by  low  acid,  high  sugar,  and  low  color,  other  grapes  pos- 
sessing similar  characteristics,  and  sometimes  grapes  not  possessing  any 
of  them,  were  included  within  the  group;  and  thus  we  find  in  different 
vineyards  seven  or  eight  varieties  growing  under  the  name  of  Burgundy. 
Such  varieties  are  Chauch^  noir.  Trousseau,  Robin  noir,  Cinsaut,  and 
several  others;  the  visible  characters  of  these  grapes  differ  so  widely 
from  that  of  the  Pinot  group  proper  that  it  was  evidently  only  the 
superficial  similarity  of  the-mn^  that  has  led  to  the  misnomer.  Unfor- 
tunately, the  designation  has  been  extended  to  one  important  grape, 
the  so-called  Crabb's  Burgundy,  now  recognized  *  as  being  identical 
with  the  Refoflco  of  northern  Italy;  an  excellent  wine-making  grape, 
approaching  the  Claret  type,  and  especially  useful  in  that  connection. 
This  is  probably  the  most  mischievous  of  the  misnomers  of  Californian 
nomenclature,  as  it  causes  the  largest  disappointment  to  those  who 
order  California  wines  for  their  own  consumption,  under  the  supposition 
that  the  type  is  measurably  true  to  the  French  one. 

Of  other  commercial  classes  of  wine,  the  Sauteme  type  is  probably 
the  one  that  has  adhered  most  closely  to  the  typical  grape  product  of 
the  Gironde;  largely  because,  naturally,  the  California  climate  is  better 
adapted  to  the  production  of  the  Sauterne  than  of  the  Rhenish  type  of 
white  wines.  The  latter  class  is  here  largely  comprehended  under  the 
term  "  Riesling,"  which  has  been  indifferently  applied  to  almost  any 
white  wine,  of  whatever  flavor,  that  possesses  a  high  degree  of  acid,  no 
matter  how  heavy  its  body,  and  how  unlike  the  true  Rhenish  type. 

Now,  it  is  useless  to  attempt  to  ignore  the  fact  that  the  California 
climate  is  particularly  ill  adapted  to  the  reproduction  of  the  kinds  of 
wine  which  are  produced  near  the  northern  limit  of  wine  production  in 
Europe.  It  is  only  in  locations  close  to  the  coast,  and  protected  from 
the  warm  rays  of  the  summer  sun,  that  anything  similar  to  the  true 
Rhenish  type  can  be  expected  to  be  produced  in  California;  it  is  idle  to 
expect  that  anything  properly  resembling  the  Rhenish  wines  can  be 
produced  in  the  hot  valleys  of  the  Coast  Range,  from  the  same  grape 
that  produces  it  in  the  old  country.  The  hill  country  of  the  coast 
ranges  has  done  much  better.  It  was  at  one  time  thought  that  the 
higher  locations  in  the  Sierra  Nevada  foothills  also  might  produce  such 
wine;  but  experience  has  shown  that,  on  the  contrary,  the  western  Sierra 
slope  is  more  specially  adapted  to  wines  corresponding  to  those  of  the 
south  of  Europe  than  to  anything  resembling  those  of  the  Rhine  and 
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the  Moselle.  In  order  that  these  types  may  be  imitated  with  any  degree 
of  accuracy,  new  blends  must  be  devised  and  diflferent  characters  of 
grapes  used,  specially  qualified  here  to  form  such  wines,  to  which  the  flavor 
of  the  noble  Riesling  is  imparted  by  an  adequate  blend.  The  use  of 
the  so-called  Burger  in  this  connection  has,  in  the  Napa,  Sonoma,  and 
Santa  Clara  valleys,  proven  measurably  satisfactory;  but  there  are 
other  varieties,  as  yet  but  little  cultivated,  which  will  render  similar 
and  perhaps  even  superior  services. 

In  European  publications  and  ampelographies,  the  grape- varieties,  if 
classified  at  all,  are  usually  arranged  in  accordance  with  their  botanical 
resemblances.  But  for  practical  purposes  it  is  much  better  and  more 
rational  to  classify  them,  as  nearly  as  may  be,  according  to  their  wine-- 
making  qualitieSy  and  their  practical  value  for  the  grape-grower  and 
wine-maker.  That  such  a  classification  can,  even  in  the  best  case,  be 
only  approximately  correct  and  consistent,  is  a  matter  of  course;  not 
only  because,  according  to  the  method  of  treatment,  different  wines  may 
be  made  from  the  same  grape  in  the  same  locality,  but  more  usually 
because  the  same  grape  in  a  different  locality  may,  in  its  wine-making 
qualities,  belong  io  a  totally  different  class.  Thus  the  Carignane  forms 
an  acceptable  material  as  a  Claret  grape  in  the  Santa  Clara  Valley  and 
other  northern  portions  of  the  State;  while  at  Fresno  and  southward, 
the  character  of  the  Carignane  is  wholly  changed,  as  it  loses  both  color 
and  acid  and  can  only  serve  as  a  blend  with  other  grapes  of  the  Southern 
French  type.  The  classification  given  below  can,  therefore,  be  consid- 
ered only  as  approximate,  as  it  must,  in  most  cases,  be  materially  modi- 
fied according  to  the  location  in  which  the  grape  is  grown. 

Among  the  white  grapes  the  "  Burger  "*  is  a  notable-  example  of  a 
totally  changed  type  when  grown  farther  southward;  for  at  Fresno  its 
wine  assumes  much  more  nearly  the  character  of  a  Sauterne,  so  that  no 
one  conversant  with  the  wines  made  by  this  grape  in  the  Napa  and 
Sonoma  valleys  would  ever  suspect  that  it  was  the  same  variety  that 
produces  good  dry  white  wines  in  the  Fresno  and  Tulare  regions.  The 
Burger  certainly  belongs  to  the  southern  regions  of  Europe,  and  seems 
to  be  at  its  best  in  the  warm  valleys  of  the  interior  of  the  State.  The 
Zinfandel  also  shows  a  remarkable  change  from  Napa  to  Fresno,  as  is 
shown  in  the  following  little  table: 


• 

Alcohol. 

Add. 

Tannin. 

Body. 

Zinfandel,  second  crop;   average  of  northern 
localities 

10.6 
12.6 

.70 
.65 

* 

.060 
.255 

2.4 

Zinfandel,  second  crop;  average  of  Fresno 

3.0 

The  Fresno  second  crop  is  almost  precisely  of  the  same  composition 
as  the  first  crop  at  the  north,  and  makes  a  fairly  good  dry  wine;  while 
the  Fresno  first  crop  makes  an  inferior  product,  mostly  only  fit  for  the 
still. 

Many  similar  examples  might  be  given;  but  this  may  suffice  to  show 
the  necessity  of  testing  one  and  the  same  grape  in  different  localities  before 
we  can  fully  recognize  its  qualities  for  wine-making  purposes.  These 
examples  emphasize  strongly  the  need  of  experimental  stations  in  the 


*The  true  Burger  of  Germany  is  a  wholly  different  grape. 
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different  portions  of  the  State,  where  such  experimental  growths  can  be 
made  systematically,  and  independently  of  local  private  interests  that 
might  be  involved  in  the  results;  which  will  obviate  the  need  of  costly 
experimentation  by  growers  themselves,  by  informing  them  beforehand 
how  best  to  attain  the  end  they  may  have  in  view. 

Enumeration  and  Definition  of  Types, — Below  is  given  a  summary 
characterization  of  the  chief  types  of  commercial  wines,  with  a  view  of 
the  composition  of  commercial  samples  of  the  same,  from  European 
analyses;  together  with  a  list  of  the  chief  grape- varieties  producing 
them,  and  a  brief  discussion  of  the  differences  observed  in  the  same 
grapes  and  types  in  California,  in  our  investigations,  as  well  as  by 
intelligent  growers.  It  is  one  of  the  objects  of  this  presentation  of  the 
subject  in  condensed  and  systematic  form,  to  bring  out  the  experience 
of  growers  in  different  portions  of  the  State  with  respect  to  the  nature 
of  the  grapes  and  wines  in  their  districts.  It  is  fully  expected  that 
some  will  disagree  with  the  classification  here  given,  in  accordance  with 
their  local  experience;  and  all  such  facts  and  data  will  be  welcomed  as 
an  addition  to  the  stock  of  observation  yet  required  to  place  the  produc- 
tion of  California  wines  upon  a  thoroughly  rational  basis. 

In  the  list  of  principal  varieties  under  each  type,  those  which  in  some 
localities  have  shown  qualities  that  would  entitle  them  to  a  place  in 
another  type,  are  indicated  by  italics. 

RED-WINE  TYPES. 

Bordeaux  or  Claret  Type, 

Characteristics. — Medium  alcohol,  acid,  tannin,  and  body;  good,  violet- 
red  color;  fresh  taste,  and  full  vinous  flavor. 

Principal  Varieties. — Cabernet  Sauvignon,  Cabernet  Franc,  Verdot, 
Merlot,  Malbeck,  Teinturier,  Gamai  Teinturier,  Charbono,  Tannat,  St. 
Macaire. 


Composition.    (According  to  the  analyses  of  Earopean  commercial  Medocs.) 


Maximum 
Minimum . 
Average.. 


Alcohol  by 
Volume. 


'If' 

10.5 


Acid  AS 

Tartaric. 


.58 


Tannin. 


.200% 

.160 

.175 


Body. 


2.0 
2.3 


Our  California  wines,  made  from  the  several  Medoc  or  Bordeaux  red- 
wine  varieties,  differ  notably  in  composition  from  the  average  given 
above.  While  the  acid  content  is  nearly  the  same  as  in  French  wines, 
these  are  almost,  without  exception,  heavier  in  alcohol  and  body.  The 
most  marked  difference,  however,  is  in  the  tannin,  which  is  generally 
double,  and  often  three  times  as  high  in  the  California  as  in  the  com- 
mercial French  wines  of  this  type.  This  does  not  necessarily  mean 
that  so  great  a  change  has  been  wrought  in  the  nature  of  the  grape, 
but  more  probably  that  the  French  wine-makers  and  wine-blenders 
adapt  the  composition  to  the  tastes  of  their  countrymen,  and  of  the 
world  at  large. 

The  St.  Macaire  is  placed  here  because  of  its  origin  in  the  Bordeaux 
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district,  and  of  its  being  used  as  a  blend  with  Medoc  wines.  The  char- 
acter of  its  wine,  however,  would,  in  most  cases,  place  it  by  the  side 
of  the  Petit  Bouschet  in  the  Southern  French  type. 

Rhenish  Type — Red, 

Characteriatica. — Very  nearly  related  to  the  Bordeaux  type  as  regards 
the  high-class  wines,  especially  the  Affenthaler.  The  common  red  wines 
are  mostly  quite  light-colored. 

Principal  Varieties. — Affenthaler,  Arbst,  Blauer  Burgunder.* 

Composition.    (According  to  KOnig,  of  Germany.) 


Alcohol  by 
Volame. 

Acid  as 
Tartaric. 

1 

Tannin. 

Body. 

Common  wines— 

Mazimnm 

Minimam  

Average 

Anslese  wines— 

Maximum 

Minimum 

11.00% 
8.00 
9.70 

14.00 
10.00 
12.60 

.63 

.66 
.43 
.60 

.100 
.176 

.260 
.100 
.158 

if 

2.7 

4.0 
2.4 

Averaee 

3.0 

The  Affenthaler  has  in  California  given  wines  resembling  in  composi- 
tion the  most  prized  red  wines  of  Germany,  They  have,  however,  more 
tannin  than  the  comi^iercial  wines,  and  do  not  retain  a  remnant  of  sugar, 
which  is  often  found  in  the  German  ausleae  wines  to  the  extent  of  0.25% 
to  0.50%;  being  then  made  from  overripe,  selected  berries.  Common 
red  wines  of  Germany  are  largely  made  from  the  Frankenthaler  or 
TroUinger  (Black  Hamburg)  in  conjunction  with  Arbst,  Blauer  Burgun- 
der, and  others,  often  blended  with  whites,  and  therefore  quite  light- 
colored. 

Burgundy  Type. 

Characteristics, — Alcohol,  body,  and  acid  medium;  astringency  low; 
color  light  and  tending  to  the  orange-reds;  very  smooth,  agreeable 
wines,  without  special  aroma,  but  developing  a  fine  bouquet  with  age. 

Principal  Varieties. — Pinot  noir  (Blauer  Burgunder),  Pinot  de  Per- 
nand,  Meunier,  Gamai  noir. 

The  Pinots  in  California  have  almost  uniformly  produced  wines 
heavier  in  alcohol,  tannin,  and  body,  and  lower  in  acid,  than  the  ordi- 
nary commercial  wines  of  the  Cote  d'Or.  The  Pinot  wines  of  the 
Burgundy  district  vary  considerably  in  alcoholic  contents,  however, 
according  to  season  and  location.  The  best  have  on  the  average  11% 
to  12%  of  alcohol  by  volume,  though  in  certain  years  wines  with  13% 
to  14%  are  produced.  The  wines  of  the  plains,  made  principally  from 
the  Gamai  noir,  are  much  lighter  in  alcohol,  ranging  down  from  11% 
to  8%,  and  sometimes  lower.  The  average  composition  of  Burgundy 
wines,  according  to  Konig,  Bedel,  and  others,  is  about  10.3%  of  alcohol, 
0.6%  of  acid,  and  2.4%  of  body;  tannin  not  determined.  This  average 
doubtless  includes  wines  both  of  the  "Cotes"  and  of  the  plains;  those 
of  the  hills  having  a  heavy  body  and  high  alcohol.  The  Burgundies 
depend  more  on  their  peculiar  smoothness,  flavor,  bouquet,  and  appear- 

*  Properly  a  Pinot,  Burgundy  type,  but  much  used  in  blending. 
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ance  for  their  distinctive  character  than  oh  their  alcoholic  contents, 
which  is  a  very  variable  quantity.  Unlike  the  Bordeaux  or  Claret 
ijvines,  dilution  with  even  a  little  water  destroys  their  zest. 

Jura  Type. 

Characteriatice, — Full  alcohol,  tannin,  and  body;  deep  color;  very 
solid  wines,  with  less  natural  aroma  than  those  of  the  Medoc. 

Principal  Varieties. — Sirah,  Mondeuse,  Cesar,  Etraire  de  PAdhui, 
Tinta  Valdepefias,  and  Persan. 

Composition,    (According  to  California  analyses.) 


>    Alcohol  by 
Volume. 

Addas 
Tartaric. 

Tannin. 

Body. 

MATf5»nii»Ti 

iao% 

10.0 
12.0 

.56 

.360% 

.200 

.260 

2.6 
3.0 

Minimum 

Average 

These  show  a  close  approximation  to  the  composition  of  the  Bordeaux 
varieties  as  grown  in  California. 

The  table  of  the  chemical  composition  of  this  type  as  given  above  is 
calculated  on  analyses  of  California  wines  made  from  Sirah  and  Mon- 
deuse. The  other  varieties  are  included  in  the  type,  because  they 
usually  make  wines  similar  in  character  to  the  above.  The  Tannat  in 
some  localities  should  be  classed  with  this  type. 


Southern  French  Type, 

Characteristics, — Alcohol,  acid,  tannin,  and  body  below  medium; 
color  generally  tending  to  orange-red;  mostly  thin,  neutral  blending 
wines. 

Principal  Varieties. — (a)  Color  light:  Aramon,  Cinsaut,  Grenache, 
Ploussard,  Trousseau,  Bastardo,  Dolcetto;  (6)  Color  light  or  dark, 
according  to  locality:  Can^fnane,  Afafaro,  Piquepoul,  Mourastel;  (c)  Color 
dark:  Beclan^  Petit  Bouschet,  Alicante  Bouschet. 

Compotition.    (According  to  European  analyses.) 


Alcohol  by 
Volume. 


Acid  as 
Tartaric. 


Tannin. 


Body. 


Maximum 
Minimum 
Average  _. 


12.0% 

8.0 

10.6 


.76% 

.40 

.63 


.200% 

.100 

.160 


2.5% 

1.8 

2.1 


The  wines  which  are  taken  as  typical  of  this  region  are  those  of  the 
plains  of  the  Herault.  Wines  of  somewhat  higher  character  are  made 
in  favorable  localities,  especially  in  hilly  districts,  from  the  same 
Tarieties.  The  same  is  true  in  California,  where  the  Carignane,  Beclan, 
Mataro,  and  even,  the  Bouschets  will  in  some  locations  make  excellent 
wines  approaching  the  Jura  type. 
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North  Italian  Type. 


Characteristics, — Alcohol  full  to  high,  acid  high,  tannin  medimn,  body 
full;  color  (except  in  the  case  of  the  Nebbiolo)  deep,  mostly  violet-red; 
wines  very  rough  at  first,  and  slow  to  mature. 

Principal  Varieties. — Nebbiolo,  Barbera,  Bonarda,  Fresa,  Croetto, 
Favorita,  Tadone,  Refosco,  Neiretta,  Marzemino,  Lagrain,  Gros  Man- 
senc. 

Compontion.    (According  to  Italian  analyses.) 


Alcohol  by 
Volume. 

AddaB 
Tartaric. 

Tannin. 

Body. 

Piedmont— 
Maximnm 

11.0 
12.0 

11.5 

8.5 

10.0 

.60 
.80 

1.20 

.80 

1.10 

.270% 

.150 

.220 

'iib 

S.2X 

Minimum 

Average 

2.0 
2.7 

Venetia— 
Maximum  __ 

3.0 

Minimum 

Average 

2.3 
2.7 

This  type  is  divided  into  two  groups:  that  of  the  wines  of  the  north- 
west, typified  by  those  of  Asti,  and  that  of  the  country  of  the  lower  P.o. 
The  latter,  being  to  a  large  extent  grown  in  plains  and  made  from  the 
acid  Refosco,  are  lower  in  alcohol  and  generally  thinner  and  even  more 
acid  than  the  wines  of  Asti. 

There  is  another  type  of  wine  made  on  the  plains  of  the  Po  from  such 
grapes  as  the  Dolcetto.  They  are  smooth  wines,  of  little  character, 
used  for  blending  or  for  early  consumption,  and  resemble  the  wine  of 
the  southern  French  plains. 

The  Piedmontese  grapes  have  maintained  their  characteristics  remark- 
ably in  California,  showing  their  special  adaptation  to  our  conditions. 
The  grapes  of  the  eastern  part  of  northern  Italy,  the  Refosco,  Neiretta, 
Marzemino,  though  maintaining  their  high  acidity  here,  have  produced 
more  alcoholic  wines  than  they  are  generally  credited  with  in  Venetia. 
Of  the  commoner,  heavy-bearing  varieties  of  this  type,  only  the  Fresa 
has  been  tested  to  any  extent.  It  maintains  the  characteristic  (straw- 
berry) flavor  which  has  suggested  its  name. 

It  would  thus  seem  that  the  grapes  of  this  very  pronounced  type, 
which  combines  in  a  remarkable  degree  the  properties  of  high  acidity 
and  high  saccharine  strength,  are  likely  to  render  important  services 
to  the  wine  industry  in  this  State,  especially  in  its  southern  portion, 
where  the  diminution  of  acid  jeopardizes,  or  renders  impossible,  the 
production  of  sound  and  high-flavored  wines  with  the  varieties  now  in 
general  culture. 

Austrian  and  Hungarian  Type — Red. 

Characteristics. — Alcohol  and  body  medium,  acid  full,  tannin  below 
medium;  mostly  deep  colored,  light,  quickly  maturing  wines. 

Principal  Varieties. — Kadarkas,  Grossblaue,  Blue  Portuguese,  Zin- 
fandel. 
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ChmponUan,    (According  to  European  analyBes.) 


Alcohol  by 
Volume. 


Acid  as 
TartArks. 


Tannin. 


Body. 


Maximum 
Minimum 
Average.. 


&0 
11.3 


1.00% 
.67 


.280% 

.060 

.150 


If' 

2.6 


The  marked  special  flavor  of  the  Zinfandel  distinguishes  it  from  the 
other  members  of  this  group,  but  on  the  whole  it  is  best  classed  with 
this  somewhat  miscellaneous  group.  Some  of  the  most  valuable  of  the 
red-wine  varieties  of  southern  Austria  are  placed  in  the  North  Italian 
group,  on  account  of  their  close  resemblance  to  the  grapes  of  the  valley 
of  the  Po. 

WHITE-WINE  TYPES. 

Rhemah  Type — White. 

Characteristics, — (a)  Common  wines:  Alcohol  low,  acid  high,  body 
medium  to  low;  clean,  fresh- tasting,  but  neutral  wines;  (6)  High-class 
wines:  Alcohol,  acid,  and  body  medium,  sometimes  low;  extremely 
fresh-tasting  and  aromatic. 

Principal  Varieties. — White  ("Johannisberg")  Riesling,  Franken  Ries- 
ling, Traminer,  Rul'ander,  Orleans  (Orleans  Riesling  of  California), 
Kleinberger,  Elbling,  white  and  blue. 

CompoHtion.    (According  to  K(5nig.) 


Alcohol  by 
Volame. 


Acid  as 
Tartaric. 


Body. 


Ck>mmon  and  Mosdle  wines— 

Maximum 

Minimum 

Average 

HlKb-class  Rhine  winea^ 

Maximum 

Minimum 

Average 


8.60% 

6.00 

7.30 

12.00 
10.00 
11.60 


1.30% 
.70 
1.00 

1.00 
.40 
.50 


8X»% 

1.80 

2.30 

3.00 
1.80 
2.60 


The  finest  and  most  renowned  of  these  wines  are  mostly  made  of  the 
AV^'hite  (Johannisberg)  Riesling  and  Traminer.  The  Zierfahndler  and 
Rulander  make  less  aromatic  wines,  while  the  neutral  blending  wines 
of  Franconia  are  made  principally  from  Franken  Riesling  and  Gutedel 
(Chasselas).  None  of  the  Rhenish  grapes  make,  in  California,  wines  at 
all  approaching  in  character  the  common  wines  of  the  banks  of  the 
Rhine  and  its  tributaries.  The  Rieslings  in  some  localities  make  wines 
of  similar  composition  to  that  of  the  finer  Rhine  wines,  but  these 
usually  lack  freshness  and  attain  too  large  an  amount  of  alcohol.  The 
Traminer,  Rulander,  and  Zierfahndler  almost  always  contain  too  much 
sugar  for  complete  fermentation.  The  Gutedel  (Chasselas)  in  some 
places  makes  a  smooth,  neutral  wine  of  moderate  alcoholic  strength, 
but  it  is  generally  lower  in  acid  here  than  in  Germany,  and  for  that 
reason  this  variety  has  been  grouped  with  the  Southern  French  type,  it 
being  derived  from  that  region. 

The  wines  of  the  Moselle,  peculiar  for  their  high  aroma,  associated 
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with  high  acid  and  extremely  low  alcohol  (6%  to  8%),  are  mostly  made 
from  the  Rieslings. 

Burgundy  Type — White. 

Characteristics. — The  white  wines  of  the  Burgundy  district  are  of 
similar  character  to  the  red,  but  are  in  general  more  alcoholic.  The 
white  wines  of  the  red  and  white  Pinots  range  in  alcoholic  contents 
from  11%  to  14%,  and  even  as  high  as  15%.  The  white  wines  of  the 
Gamais  vary  from  9%  to  10%  of  alcohol,  and  are  used  principally  for 
blending.  They  serve  for  cutting  with  the  more  alcoholic  Pinot  wines 
to  make  a  standard  blend  of  11%  to  12%  of  alcohol  for  the  manu- 
facture of  champagnes. 

Principal  Varieties. — Pinot  Chardonay,  Pinot  blanc,  Franc  Pinoty 
Gamai  blanc,  and  Gamai  noir. 

Sauterne  Type. 

Characteristics, — (a)  Hauts  Sauternes:  Alcohol  and  body  high; 
smooth,  aromatic,  liquorous  wines,  slightly  sweet;  (6)  Graves:  Lighter 
and  drier  wines,  with  less  aroma. 

Principal  Varieties. — Semillon,  Sauvignon  blanc,  Muscadelle  de  Bor- 
delais,  Sauvignon  vert,  Folle  blanche. 

Composition.    (According  to  European  analyses.) 


Alcohol  by 
Volume. 


Acid  as      ! 
Tartaric. 


Body. 


Hauts  Sauternes— 

Maximum 

Minimum 

Average 

Graves- 
Maximum 

Minimum 

Average 


15.50% 

12.00 

18.60 

12.30 
11.20 
11.50 


.70 

.71 
.54 
.63 


3.6% 

3.2 

3.4 


2.0 


The  analyses  of  our  California  Sauternes  show  lower  acidity  than  is 
indicated  by  available  analyses  for  French  Sauternes.  The  composition 
of  the  naturally  fermented  wines  in  general  show  a  closer  resemblance 
to  the  white  wines  of  the  Graves  than  to  the  Hauts  Sauternes.  The 
above  figures  for  body  show  that  the  profuse  amount  of  sugar  allowed 
in  some  California  Sauternes  is  not  at  all  in  accordance  with  the  com- 
position of  the  French  prototype,  which  cannot  much  exceed  1%  of 
unfermented  sugar. 

Southern  French  Type — Mliite. 

Characteristics. — (a)  Wines  of  the  plains:  Alcohol  and  body  low,  acid 
medium;  thin,  neutral  wines;  (6)  Wines  of  the  hills:  Alcohol  and  body 
higher;  smoother,  and  more  solid  wines,  but  with  little  character. 

Principal  Varieties. — Clairette  blanche,  Marsanne,  Roussanne,  Verdal 
(Aspiran  blanc  and  rouge),  Chauche  gris,  Ugni  blanc,  Chasselas, 
Listan,  Aramon. 

There  is  really  no  distinctive  type  of  white  wine  peculiar  to  southern 
France,  though  there  are  certain  varieties  of  grapes  characteristic  of  the 
region.  The  white  wines  of  the  south  of  France  may  be  divided  into 
three  classes:  (a)  The  common  wines  of  the  plains,  having  from  9.5% 
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to  12%  of  alcohol  by  volume,  and  made  principally  from  Terret,  Pique- 
potd,  and  Aramon;  (6)  The  finer  dry  white  wines,  such  as  Picardans, 
grown  on  higher  ground,  having  from  11.0%  to  16.0%  (average  13.5%) 
of  alcohol  by  volume,  and  produced  principally  by  the  Clairette  blanche; 
(c)  The  sweet  Picardans,  Muscats,  Roussillon,  and  other  "vins  de  li- 
queur." The  last  class  is  the  most  renowned,  but  the  varieties  which 
produce  it  are  not  included  here,  as  they  have  been  placed  in  the  liqueur 
wine  group. 

For  the  purpose  of  the  present  arrangement  the  first  two  classes  are 
considered  as  forming  the  white  Southern  French  type.  The  high 
alcoholic  strength  found  in  some  wines  of  this  class  is  due  to  a  light 
fortification  which  is  given  to  some,  even  of  the  dry  wines. 

Austrian  and  Hungarian  Group —  White. 

Characteristics. — The  dry  white  wines  of  Austro-Hungary  are  so 
diverse  that  it  is  difficult  to  include  them  in  one  type.  They  should 
more  properly  be  divided  into  four  sub-groups: 

1.  Fine  wines  made  from  the  best  Rhenish  grapes;  somewhat  heavier 
and  less  aromatic  than  the  Rheingau  wines. 

2.  Good  table  wines,  alcohol  and  acid  full,  body  light.  Principal 
varieties:  Walschriesling,  White  Velteliner,  Rothgipfler,  Zierfahndler, 
Peverella,  Furmint,  Vernaccia. 

3.  Lighter  table  and  blending  wines,  low  in  alcohol,  smooth  and 
clean-tasting.  Principal  varieties:  Rother  Steinschiller,  Slancamenka, 
Bakator. 

4.  Thin,  poor  wines,  low  in  alcohol  and  very  high  in  acid,  made  from 
heavy-bearing  varieties,  the  principal  of  which  is  the  Heunisch. 

Composition.    (According  to  Austrian  analyses.) 


Alcohol  by 
Volume. 


Acid  as 
Tartaric. 


Body. 


1.  Average 


(Maximam  _. 

%,  4  Minimum  ., 

(Average 


3.  Average 

4.  Average 


.80 
.50 
.65 

.55 

.85 


2.3% 


2.0 


The  grapes  of  the  second  and  third  classes  are  included  in  this  group. 
Those  of  the  first  class  have  been  discussed  with  the  Rhenish  type. 
Those  of  the  fourth  class  are  undesirable,  and  have  never  been  tried  in 
California. 


A  comparison  of  the  above  data  with  the  detailed  data  regarding  the 
composition  of  the  wines  of  the  various  grapes  in  the  different  localities 
of  this  State,  will  render  the  intelligent  grape-grower  and  wine-maker 
an  important  service  in  making  up  proper  selections  of  grapes  for  his 
particular  locality,  or  purpose,  as  the  case  may  be.  If  more  European 
analyses  of  wines  made  from  a  single  grape-variety  were  available,  it 
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would  doubtless  be  found  that  their  composition  of  musts  and  wines 
agrees  much  more  closely  between  Europe  and  California  than  now 
appears  from  the  comparison  bf  the  commercial  types  with  our  analyses. 
But,  with  the  single  exception  of  the  high-class  Riesling  wine,  all  Euro- 
pean wines  are  blends  of  several  varieties,  adapted  to  the  taste  of  the 
consumers  for  whom  they  are  destined.  Moreover,  but  very  few  of  the 
named  wines  uisually  sold  in  California  approax)h  with  any  degree  of 
closeness  to  their  European  prototype;  for  these  are,  almost  throughout, 
the  product  of  a  judicious  blending  process,  which  as  yet  has  been  very 
imperfectly  developed  in  California.  For,  with  us,  wines  have  mostly 
been  named  more  according  to  the  grape  of  which  they  are  produced;  or, 
if  blended,  the  blend  has  been  guided  merely  by  taste,  and  that  frequently 
by  one  not  of  the  most  practiced  kind.  High  alcohol,  high  body,  high 
tannin,  have  in  the  past  been  chiefly  spoken  of  as  the  desiderata  in  this 
State;  so  that,  in  fact,  until  within  the  last  few  years  the  valuation  has 
actually  been  based  largely  on  the  alcohol  percentage  alone.  With  such 
methods  of  procedure,  both  in  vinification  and  in  blending,  it  is  no 
wonder  that,  even  where  the  quality  of  wine  has  been  good  or  excellent, 
constancy  of  character  has  been  almost  unattainable. 

I  am  convinced  that,  with  the  proper  understanding  and  utilization 
of  the  data  given  in  this  report,  much  of  the  uncertainty  and  haphazard 
heretofore  prevailing  will  disappear,  and  that  both  in  the  selection  of 
the  grape-varieties  to  be  planted,  and  of  the  proper  blends  to  be  made 
for  particular  purposes  and  types,  the  data  imparted  by  analyses  and 
the  records  of  vinification  will  be  found  of  the  greatest  practical  use. 


I>A.IIT    I. 


Investigations  of  Various  Types  of  Grapes,  their  Adaptability 
to  Different  Localities,  and  their  Value  for  Wine- 
Making  and  Other  Purposes ;  Made  During 
the  Se€U9ons  of  1887-1894. 

By  F.  T.  BiOLBTTi. 

Analyses  of  Musts  and  Wines. 

Made  by  Gxorgs  E.  Colby. 


t       SPECIAL  VITICULTURAL  STATIONS  (under  private  auspices)  that  have  supplied 

material  for  the  work  here  reported : 

*Wett  Bide  Santa  Clara  Valley  Station;  Cupertino,  Santa  Clara  County.    John  T. 
DoYLS,  Patron ;  Menlo  Park. 

B&flt  Bide  Santa  Olara  Valley  Station;  Mission  San  Jos^,  Alameda  County.    John 
Oallxoos,  Patron ;  Mission  San  Jos6. 

-^Freaao  Station ;  Fresno  City,  Fresno  County.    E.  B.  Rogbbs,  Patron ;  Fresno. 
*  Diflcontinned. 


2— V 


DESCRIPTION  OF  GRAPES  RECEIVED  AND  WINES  MADE. 
WITH  ANALYSES  OF  MUSTS  AND  WINES. 


Note.— The  classification  of  grapes  and  wines  here  given  is  made  for  convenience  of 
reference,  in  accordance  with  the  most  n^nal  or  most  prominent  characters ;  bat  of  coarse 
is  not  absolute,  since  one  and  the  same  grape  may,  according  to  climate,  location,  and 
treatment,  be  made  to  yield  a  great  variety  of  wines. 

The  descriptions  of  a  nam ber  of  the  grape  types  and  varieties  ori^nally  prepared  by 
Prof.  Hilgard  for  former  reports,  have,  for  the  most  part,  been  materially  increased  ana 
rewritten  by  Mr.  Bioletti. 

[It  will  be  noticed  that  in  many  cases  the  sugar  in  the  mnst  is  higher 
than  the  "  solid  contents  by  spindle."  The  error  is  in  the  latter  deter- 
mination for  the  condition,  of  the  must  has  much  to  do  with  the  accuracy 
of  the  spindle.  If  in  a  "  mushy"  state,  the  instrument  fails  to  reach  its 
proper  level,  even  on  repeated  trials,  and  even  when  the  must  has  been 
strained.  Filtering  is  too  slow  a  process  and  is  not  practiced  in  the 
wineries.  In  the  tables  of  analyses  given  in  this  report^  when  such  dis- 
crepancies appear,  the  sugar  test  must  be  regarded  as  the  more  reliable. 

When  grapes  are  received  for  examination,  it  sometimes  happens  that 
they  are  in  a  partially  dried  condition,  with  some  of  the  sugar  in  a 
crystallized  form.  This  sugar  would,  of  course,  pass  into  solution  iii 
the  fermentiiig-tank;  but  in  the  sample  taken  for  the  must  analysis, 
some  of  it  would  remain  undissolved  and  be  lost  from  the  determina- 
tion of  "sugar  by  copper."  The  wine  would,  in  such  cases,  show  a 
greater  amount  of  alcohol  than  apparently  called  for  by  the  sugar  in 
the  must.  Such  discrepancies  also  appear'in  the  tables  of  analyses,  and 
are  to  be  thus  accounted  for.     (Geo.  E.  Colby.)] 


A.     RED- WINE  GRAPES. 

(Continned  from  the  Report  of  1882.) 


BORDEAUX,  OR  OLARET,  TYPR 
(For  other  matters  regarding  these  wines,  refer  to  Vit  Kept  1887-^,  pp.  31-38.) 

The.  production  of  good,  light,  clean-tasting  table  wines  has  made 
great  progress  in  California  in  late  years,  and  among  our  finer  wines  of 
this  type  it  is  not  hard  to  find  many  which  have  a  close  and  creditable 
resemblance  to  the  better  Medocs.  Unfortunately,  however,  there  is 
still  too  much  wine  which  aims  at  the  reproduction  of  this  type,  but 
which  fails  by  reason  of  its  harshness,  its  headiness,  its  lack  of  freshness, 
or  its  green  and  undeveloped  taste.  Wines  made  from  Medoc  varieties 
grown  in  the  most  favorable  localities  are  apt  to  be  too  rich  in  the 


20  UNIVERSITY  OF    CALIFORNIA. 

ingredients  of  good  Clarets;  they  have  too  much  color,  too  much  tannin, 
too  much  alcohol,  and  occasionally  too  much  acid.  In  fact,  they  contain 
all  the  essentials  of  good  wine,  but  in  too  concentrated  a  form. 

It  is  certainly  an  improvement  to  dilute  these  wines  in  the  making, 
with  a  judicious  amount  of  pure  water,  but  this  diminishes  the  body, 
flavor,  and  vinosity,  and  is  incompatible  with  the  best  results.  For 
commoner  wines,  the  practice  of  picking  the  grapes  when  they  show  a 
certain  percentage  of  sugar,  say  22%,  is  occasionally  found  useful,  but 
if  this  rule  is  followed  the  grapes  will  often  be  gathered  before  maturity, 
and  the  resulting  wine  will  be  thin,  harsh,  and  green,  and  lack  the  full- 
ness and  aroma  of  a  fine  wine.  The  be^t  method  is  to  gather  the  grapes 
at  perfect  maturity  and  blend  them  in  the  fermenting- vat,  or  as  soon  as 
possible,  with  the  product  of  some  sound,  neutral  grape,  such  as  the 
Aramon,  which  will  dilute  their  sugar,  color,  and  astringency  without 
injuring  their  flavor  and  vinosity.  To  avoid  the  extraction  of  too  much 
color  or  tannin,  an  obvious  and  rational  way  is  to  draw  the  wine  off  the 
pomace  at  the  right  time — that  is,  when  the  desired  amount  of  color 
and  astringency  has  been  extracted.  This,  with  the  rich  Mcdoc  varie- 
ties, will  be  before  the  sugar  has  disappeared,  and  if  care  be  taken  to 
maintain  the  proper  temperature,  there  need  be  no  dangerous  check  of 
fermentation.  It  is  the  practice  with  some  of  the  best  wine-makers  to 
press  wines  of  this  type  when  they  show  as  high  as  from  8%  to  10%  of 
solid  contents  by  the  saccharometer.  This  insures  a  smooth  wine,  not 
too  rich  in  color  or  tannin,  the  effect  being  especially  noticeable  in  the 
latter  ingredient.  Drawing  off  too  early  must,  however,  be  avoided,  or 
the  wme  will  be  flat  and  lacking  in  astringency.  The  pomace,  when 
this  early  pressing  is  adopted,  contains  a  large  amount  of  color,  tannin, 
and  aromatic  principles,  which  make  it  very  valuable  f6r  use  in  the 
manufacture  of  good  piquettes  or  even  blending  wines. 

A  slow,  cool  fermentation  is  also  of  great  effect  in  avoiding  the  harsh- 
ness which  these  wines  are  apt  to  develop.  This  is  well  illustrated  by 
the  experience  of  the  Algerian  wine-makers,  who,  since  the  use  of 
refrigerators  has  become  general,  are  enabled  to  produce  wines  which, 
after  some  slight  blending  and  manipulation  in  Bordeaux,  are  given  to 
the  consumer  as  genuine  Medocs.  If  this  be  possible  in  the  dry  and 
heated  climate  of  Algeria,  there  can  be  little  doubt  of  the  efficacy  of  the 
same  treatment  under  the  more  favorable  conditions  which  obtain  in 
California. 

CABERNET  SAUVIGNON. 
(See  Vit.  Kept.  1883-85,  p.  86 ;  188fi,  p.  70;  1887-89,  p.  43.) 

This  variety,  the  most  famed  of  all  red-wine  grapes,  has  now  been 
extensively  tried  in  California,  successfully  in  some  places,  with  poor 
results  in  others.  In  cool  localities,  where  the  soil  is  fairly  rich,  it  is  a 
vigorous  grower,  shades  its  grapes  well,  and  bears  fair  crops.  In  warmer 
localities,  and  on  light  or  dry  soil,  it  is  apt  to  lack  enough  foliage  to 
properly  shade  the  grapes.  This  can  generally  be  remedied  by  close 
planting  and  judicious  summer  pruning.  It  is  a  good  variety  for 
localities  subject  to  early  spring  frosts,  on  account  of  the  late  starting 
of  the  buds.  The  berries  are  solid,  well  attached  to  the  stalk,  ^nd  resist 
rain  very  well. 

The  must  reaches  a  good  percentage  of  sugar  with  sufficient  acid. 
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The  average  for  the  coast  counties  is  about  23%  to  25%  of  sugar,  with 
0.60%  to  0.40%  of  acid.  It  ferments  well,  and  the  wine  is  one  of  the 
best  keepers  tested.  One  of  the  most  invaluable  qualities  of  this  grape 
is  the  exceptional  cleanness  of  the  bunches ;  that  is,  the  absence  of 
rotten,  moldy,  or  broken  grapes.  This  quality  has  led  to  its  successful 
use  in  the  making  of  "  levains "  or  yeasts  with  which  to  start  other 
grapes  and  insure  a  prompt  and  pure  fermentation. 

The  greatest  faults  of  the  wine  of  the  Cabernet  Sauvignon  are  its 
excessive  astringency  and  sometimes  excessive  color.  Th^se  may  be 
called  good  faults,  for  they  are  easily  remedied  by  blending,  and  are 
among  the  principal  causes  which  make  this  wine  such  an  excellent 
keeper.  Wines  made  from  this  grape  in  the  localities  where  it  attains 
its  highest  qualities  are  so  rough,  even  at  the  end  of  three  or  four  years, 
that  they  are  not  agreeable  to  use  alone.  One  of  the  best  blends  for 
California  seems  to  be  one-half  Cabernet  Sauvignon  and  one  half  Beclan. 
The  addition  of  Beclan  moderates  the  tannin,  acid,  and  color  of  the 
Cabernet  without  destroying  or  disguising  its  individuality.  The  usual 
French  blends  with  Veidot,  Merlot,  or  Malbeck  are  not  suitable  for  our 
conditions,  as  these  varieties  all  possess  in  a  greater  or  less  degree  the 
faults  of  the  Cabernets.  At  Tulare,  the  behavior  of  the  Cabernet 
Sauvignon  has  been  somewhat  of  a  surprise;  where  the  alkali  is  not  too 
strong,  it  grows  thriftily,  makes  plenty  of  foliage,  and  bears  about  two 
to  three  tons  per  acre.  In  strong  alkali  it  is  subject  to  coulure  and  sun- 
bum.  The  berries  are  small,  and  with  little  or  none  of  the  Cabernet 
flavor;  they  are,  however,  juicy,  with  fair  acid,  and  make  a  wine  of  good 
color  and  fair  quality,  inferior,  however,  to  that  of  Mondeuse  from  the 
same  vineyard. 
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Rbcord  of  Tbbatmxnt. 

No.  12i8w  Cabernet  Sauvignon^  from  Margherita  Vineyard,  Fresno.  A  small  sample 
arrived  August  26, 1890,  in  good  condition,  well  ripened,  but  both  bunches  and  hemes 
very  small.  The  must  showed  22.4%  of  solid  contents.  This  sample  was  fermented 
with  No.  1260,  Merlot 

No.  1342.  Cabernet  Sauvignon^  from  Mission  San  Jos^.  Received  October  14,  1890,  in 
good  condition,  and  mature.  The  must  showed  22.9%  of  solid  contents  by  spindle.  The 
temperature  of  the  must  at  crushing  was  68^,  and  on  the  fourth  day  the  cap  had  risen 
to  86^,  aAd  the  violent  fermentation  was  over ;  the  next  day  the  wine  was  dry. 

In  three  weeks  from  crushing  the  wine  was  clear.  At  four  months  the  wine  was  racked 
for  the  second  time^  and  was  bright,  much  improved,  with  good  flavor,  tannin,  and  acid, 
but  a  slightly  suspicious  taste.  A  month  later  the  lees  showed  a  few  lactic  fermenta 
and  the  wine  was  pasteurized.  At  seven  months  it  was  bright  and  generally  good  but 
for  its  odor:    At  fourteen  months  the  wine  had  been  racked  four  times,  and^as  bright, 

gossessed  of  a  full  and  characteristic  flavor,  but  was  somewhat  thin  and  exhausted  and 
ad  a  slight  butyric  odor.    Two  months  later  it  was  bottled.    At  two  vears  the  bottled 
wine  showed  high  qualities  of  flavor,  tannin,  and  acid,  but  was  spoiled  by  butyric  odor. 

No.  1347.  Cabernet  Sauvignon^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analy- 
sis arrived  October  13, 1890,  in  fair  condition,  a  few  oi  the  grapes  moldy  and  some  dried 
up.    The  must  showed  24.8%  of  solid  contents  by  spindle. 

No.  1554.  Cabernet  Sauvignonf  from  Paso  Robles.  A  sample  for  must  analysis  arrived 
October  8, 1801,  in  good  condition.  The  bunches  and  berries  were  of  medium  size  for  the 
variety,  and  the  grapes  mature.    The  must  showed  25.65%  of  solid  contents  by  spindle. 

No.  1591.  Cabernet  Sauvignon,  from  Mission  San  Jos^.  A  sample  for  must  analysis 
arrived  October  16, 1891,  in  tair  condition.  The  must  showed  25.4%  of  solid  contents  by 
spindle. 

No.  1662.  Cabernet  Saunignony  from  Amador  station.  A  sample  for  must  analysis 
arrived  September  19, 1892,  in  good  condition.  The  must  showed  ^.95%  of  solid  contents 
by  spindle. 

No.  1750.  Cabernet  Sauvignan^  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  in  good  condition.    The  must  showed  24.8%  of  solid  contents  by  spindle. 

No.  1765.  Cabernet  Sauvignon^  from  Mission  San  Jos6.  Received  October  15, 1892,  in 
good  condition.  The  must  showed  21.95%  of  solid  contents  by  spindle.  The  tempera- 
ture of  the  must  at  crushing  was  58^,  andf  the  maximum  temperature  reached  was  84°, 
on  the  fourth  day.    On  the  nf  th  day  the  wine  was  nearly  dry,  and  was  pressed. 

The  wine  was  somewhat  slow  in  clearing,  but  at  three  months  was  bright  and  showed 
rich  aroma  and  flavor,  with  medium  acid  and  astringency.  It  improved  gradually,  pre- 
serving its  pronounced  flavor,  and  finally  losing  the  slight  moldy  smell  which  it  nad  at 
first.  At  fourteen  months  it  was  very  good,  but  not  mature.  At  twenty-one  months 
it  was  bottled. 

No.  1820.  Cabernet  Sauvignonj  from  Amador  station.  A  sample  for  must  analysis 
arrived  September  8, 1893^  in  good  condition.  The  bunches  were  loosely  but  fairly  well 
filled  with  small  berries.  The  grapes  had  some  of  the  Cabernet  flavor.  The  must 
showed  22.7%  of  solid  contents  by  spindle.    ' 

No.  1892.  Cahemet  Sauvignonj  from  Tulare  station.  A  sample  for  must  analysis 
arrived  September  23, 1898,  in  good  condition.  The  biinches  were  small  and  coulured: 
the  berries  small,  sunburned,  and  flavorless,  but  very  sweet  The  must  showed  23.7%  of 
solid  contents  by  spindle. 

No.  1914.  Cabernet  Sauvignon^  from  Paso  Robles  station.  Received  October  6, 1893, 
in  fair  condition.  The  bunches  and  berries  were  both  of  good  size,  the  former  some- 
what affected  bv  coulure.  The  grapes  were  well  flavored.  The  must  showed  24.8%  of 
solid  contents  oy  spindle.  The  temperature  at  crushing  was  63°,  and  the  maximum 
reached  was  83°,  on  the  fourth  dav.  The  fermentation  was  a  little  slow  toward  the  end, 
and  the  murk  was  pressed  out  wnile  still  a  little  sweet  It  was  left  in  the  fermenting- 
room  for  two  days  after  pressing,  and  at  the  end  of  that  time  was  dry. 

The  wine  was  nearly  clear  at  the  end  of  six  weeks,  but  was  extremely  rough.  At 
three  months  it  was  bright,  possessed  of  high  flavor  and  aroma,  full  but  agreeable 
astringency,  medium  acid,  and  high  body.  At  seven  months  it  was  in  excellent  condi- 
tion, and  generally  a  fine  wine,  but  the  Cfabernet  character  was  not  very  pronounced. 

No.  1950.  Cabernet  Sauvignonj  from  Mission  San  Jos6.  A  sample  for  must  analysis  was 
received  October  14, 1893,  in  bad  condition.  The  bunches  were  small,  well  filled  with 
berries  of  good  size.  The  grapes  were  highly  flavored  and  mature,  but  had  become 
moldy  by  being  too  long  on  the  road,  so  were  not  made  into  wine.  The  must  showed 
22.1%  of  solid  contents  by  spindle. 
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CABERNET  FRANC. 
(See  Vit.  Kept.  1883-85,  p.  84 ;  1886,  p.  es ;  1887-89,  p.  38.) 

The  success  of  this  variety  has  been  much  more  limited  than  that  of 
its  congener,  Cabernet  Sauvignon.  This  is  partly  owing  to  the  fact  that 
unless  the  cuttings  used  in  planting  aire  carefully  selected  from  well- 
bearing  vines,  they  are  apt  to  give  unproductive  or  absolutely  sterile 
vines.  It  is  also  more  deficient  in  foliage  than  Cabernet  Sauvignon, 
and  in  dry  soils  is  liable  to  be  badly  sunburned.  Close  training  on 
wires,  and  careful  summer  pruning,  may  be  relied  on  to  counteract  this 
tendency. 

Further  analyses  of  this  variety  show  that  it  maintains  its  character 
of  full  sugar  contents,  with  medium  to  low  acid.  A  sample  of  wine 
made  from  grapes  grown  at  the  Paso  Robles  station  shows  the  usual 
high  body  and  medium  astringency  of  this  variety;  its  color  was  at  first 
good,  but  lacked  stability. 
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Rbcobd  of  Trxatmsitt. 

No.  1522.  Cabernet  Franc,  from  Misaion  San  Jos^.  A  sample  for  must  analysis  arriyed 
October  1, 1891.    The  must  showed  26.95%  of  solid  contents  by  spindle. 

No.  1559.  Cabernet  Franc,  from  Paso  Robles.  A  sample  for  must  analysis  arriyed 
October  8, 1891,  in  eood  conaition.  The  grapes  were  large  lor  the  yariety,  and  mature. 
The  must  showed  ^13.5%  of  soli<}  contents  oy  spindle. 

No.  1762.  Cabernet  Franc,  from  Paso  Robles.  Receiyed  October  14, 1892,  in  good  condi- 
tion. The  must  showed  22.85^/  of  solid  contents  by  spindle.  The  grapes  were  fermented 
with  No.  1761,  Tannat,  from  Paso  Robles. 

No.  2070.  Cabernet  Franc,  from  Paso  Robles.  Receiyed  Noyember  3, 1893^  in  fair  con- 
dition. The  bunches  were  of  medium  size,  yery  much  branched,  irregular,  loose. 
<50ulured;  the  berries  small,  well  flavored,  but  overripe.  The  must  showed  26.7%  of 
solid  contents  by  spindle.  The  temperature  of  the  must  at  crushing  was  66®,  and  the 
maximum  of  80^  was  reached  on  the  third  day.  The  wine  was  dry  on  the  fifth  day, 
when  It  was  pressed. 

The  wine  was  clear  at  the  end  of  a  month,  but  tasted  bitter.  At  the  end  of  two 
months  it  had  been  racked  twice,  was  clear,  very  heavy-bodied,  with  a  fairly  good  flavor, 
but  flat 

MERLOT. 


(See  Vit  Rept.  1887-89,  p.  64.) 

This  variety  has  been  as  distinct  a  failure  in  California  as  the  Mal- 
beck,  and  for  the  same  reason — viz.,  failure  to  bear,  added  to  which  is 
its  liability  to  loss  of  its  leaves  from  sunburn.  This  is  somewhat  strange, 
as  in  Europe  it  has  the  reputation  of  being  a  heavy  bearer.  There, 
however,  it  is  only  planted  on  cool,  northern  slopes,  for  in  other  posi- 
tions it  ripens  too  quickly  and  is  easily  injured  by  the  sun.  The  grapes 
have,  a  very  agreeable  and  distinctive  flavor,  similar  to  that  of  the 
Cabernet  Sauvignon,  not,  however,  perceptible  in  the  wine,  which  is  of  a 
neutral  character. 

The  composition  of  such  grapes  as  have  been  analyzed  at  the  station 
show  the  effect  of  growing  on  too  warm  an  exposure.  The  sugar  con- 
tents have  been  higher  on  the  average,  and  the  acid  lower,  than  in  the 
case  of  any  other  of  the  Bordeaux  grapes.  The  Merlot  is  particularly 
unsuited  to  the  Paso  Robles  district,  as,  judging  from  the  observations 
made  at  that  station,  and  from  the  analyses  of  musts  received  from 
there,  its  defects  are  emphasized  and  it  loses  much  of  its  flavor  and 
oolor. 

Analyses  of  Musts  and  Winbs. 
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Color  RsADiiras. 


MERLOT.  I       At  Pressing. 


1893— No.  1955.    Paso  Robles 27.4  6VR 

No.  1993.    Miflsion  San  Jo86 121.0  VK 

No.2060.    Cupertino ,    48.2  8VR 


I 


Record  of  Trbatmbkt. 

No.  1218.  Merlot,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must  analysis 
arrived  August  25, 1890,  in  good  condition,  overripe,  and  some  of  tne  grapes  dried.  The 
must  showed  23.7%  of  solid  contents  by  spindle. 

No.  136a  Merlot,  from  J.  T.  Dovle,  Cupertino.  A  sample  for  must  analysis  arrived 
October  17, 1890,  in  good  condition,  a  little  overripe,  the  berries  a  little  shriveled,  but  not 
dried  up.    The  must  showed  26.3%  of  solid  contents  by  spindle. 

No.  1380/    Merlot.  from  Mission  San  Jos^.    A  sample  for  must  analysis  arrived  October 

20. 1890.  in  fair  condition,  mature,  and  a  few  of  the  grapes  dried.    The  must  showed  28.8% 
of  solid  contents  by  spindle. 

No.  1686.    Merlot,  from  Mission  San  Jos€.    A  sample  for  must  analysis  arrived  October 

16. 1891,  in  fair  condition.    The  bunches  were  loose  and  straggling,  the  berries  small. 
The  must  showed  25.9%  of  solid  contents  by  spindle. 

No.  1966.  Merlot,  from  Paso  Robles.  A  sample  for  must  anal  vsis  and  for  color  and 
tannin  tests  arrived  October  15,  1893,  in  fair  condition.  The  bunches  were  laree,  irregu- 
lar, loose,  and  winged ;  the  berries  small,  round,  on  lone,  slender  pedicels.  The  grapes 
were  of  good  flavor,  and  mature.    The  must  showed  28.4%  of  solid  contents  by  spindle. 

No.  1993.  Merlot,  from  Mission  San  Jos6.  A  sample  for  must  analysis  and  for  color 
and  tannin  tests  was  received  October  19, 1893,  in  good  condition.  The  bunches  were  of 
medium  size,  irregular,  loose,  and  branching;  the  berries  small:  the  peduncles  and 
pedicels  very  slender.  The  grapes  were  mature  and  highly  flavored.  The  must  showed 
25.9%  of  solid  contents  by  spinme. 

No.  2060.  Merlot,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  October  31, 1893,  in  good  condition.  The  bunches 
were  small,  spreading,  well  filled,  but  not  close;  the  berries  small,  round,  firm,  of 
characteristic  flavor,  quite  mature.    The  must  showed  26.3%  of  solid  contents  by  spindle. 

MALBECK  OR  COT. 
(See  Vit.  Rept.  1883-86,  p.  83 ;  1886,  p.  87;  1887-80,  p.  32.) 

The  latest  tests  of  the  Malbeck  have  developed  no  new  points  in  its 
favor,  but  have,  on  the  contrary,  proved  pretty  conclusively  its  unfitness 
for  Tulare  and  similar  localities.  It  has  not  borne  well  at  any  of  the 
stations;  at  Paso  Robles,  where  it  has  done  best,  it  gave  less  than  two 
tons  to  the  acre.  On  the  whole,  it  seems  better  adapted  to  the  conditions 
at  Paso  Robles  than  at  any  other  locality  tried  so  far;  it  gives  a  wine  of 
good  body,  acid,  and  astringency.  It  commenced  with  an  amount  of 
color  equal  to  that  attained  at  Cupertino,  but  dropped  it  very  badly. 
It  has  in  this  locality  shown  the  excellent  quality  of  retaining  a  good 
amount  of  acid,  even  when  somewhat  overripe  and  very  high  in  sugar. 
In  general,  the  composition  of  the  must  is  satisfactory  wherever  the 
variety  has  been  grown;  but  so  far  no  locality  has  been  tested  where  it 
overcomes  its  radical  defect  of  unfruitfulness  (in  consequence  of  coulure 
or  failure  to  set),  which  at  Mission  San  Jose  has  continued  to  charac- 
terize it  to  such  extent  as  to  amount  to  absolute  failure. 
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Record  of  Trbatmbmt. 

No.  1303.  Malbeck,  from  Mission  San  Jos^.  A  sample  for  must  analysis  arrived 
October  7, 1890,  in  bad  condition.  The  mast  showed  24.55%  of  solid  contents  by  spindle. 
The  grapes  were  fermented  with  No.  1302,  Tannat,  from  Mission  San  Josd. 

No.  1321.  Malbeck,  from  J.  T.  Doyle,  Capertino.  A  sample  for  must  analysis  arrived 
October  13, 1890,  in  bad  condition.    The  must  showed  25.2^  of  solid  contents  by  spindle. 

No.  1475.  Malbeck,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must  analysis 
and  color  test  arrived  August  31, 1891,  in  fair  condition.  The  must  showed  25.0%  of  solid 
contents  by  spindle. 

No.  1439.  Malbeck^  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
September  11,  1891,  in  good  condition.  The  must  showed  28.8%  of  solid  contents  by 
spmdle. 

No.  1653.  Malbeck,  from  Paso  Robles  station.  A  sample  for  must  analysis  and  color 
test  arrived  September  16, 1892,  in  good  condition.  The  must  showed  22.15%  of  solid 
contents  by  spindle.  * 

No.  1665.  Malbeckj  from  Amador  station.  A  sample  for  must  analysis  arrived  Sep- 
tember 19,  1892,  in  poor  condition.  The  must  showed  24.25%  of  solid  contents  by 
spindle. 

No.  1679.  Malbeckj  from  Tulare  station.  A  sample  for  must  analysis  arrived  Sep- 
tember 21, 1892,  in  good  condition.    The  must  showed  22.8%  of  solid  contents  by  spindle. 

No.  1797.  Malbeck,  from  Tulare  station.  Received  August  31, 1893,  in  good  condition. 
The  bunches  were  well  filled,  the  berries  of  good  size  and  well  colored,  but  tasteless. 
The  must  showed  21.1%  of  solid  contents  b^  spindle.  The  must  at  crushmg  had  a  tem- 
perature of  63^,  and  was  very  slow  in  starting.  On  the  fifth  day  the  fermentation  was 
90  slow  that  it  was  hastened  by  placing  the  vat  in  an  outside  temperature  of  90°.  This 
bad  the  desired  effect,  and  in  three  days  more  the  wine  was  dry.  The  maximum  tem- 
perature reached  was  96°,  on  the  seventh  day. 

The  wine  became  clear  in  a  month,  but  soon  commenced  to  deteriorate.  At  three 
months  it  was  very  flat  and  inferior,  and  at  seven  months  quite  spoiled. 

No.  1817.  Malbecky  from  Amador  station.  A  sample  for  must  analysis  and  for  color 
and  tannin  tests  was  received  September  8j  1893,  in  good  condition.  The  bunches  were 
close,  medium  sized ;  the  berries  of  medium  size  ajid  good  flavor.  The  must  showed 
21.5%  of  solid  contents  by  spindle. 

No.  1917.  Malbeck,  from  Paso  Robles  station.  Received  October  7. 1893,  in  somewhat 
crushed  condition,  but  not  moldy.  The  bunches  were  small,  but  well  fllled ;  the  berries 
of  m^ium  size,  very  ripe,  and  of  good  flavor.  The  must  showed  26.3%  of  solid  contents 
by  spindle.  The  initial  temperature  of  the  must  was  68°,  and  the  maximum  tempera- 
ture reached,  on  the  third  day,  84°.    The  fermentation  was  finished  on  the  sixth  day. 

Three  weeks  from  pressing,  the  wine  was  nearly  clear  and  was  very  astringent.  At 
three  months  it  was  clear,  of  good  color  and  flavor,  full-bodied,  and  with  plenty  of 
astringency,  but  not  quite  clean-tasting.  At  seven  months  it  had  improved  and  devel- 
oped some  bouquet,  but  the  after-taste  was  not  good  and  was  slightly  bitter. 

No.  2055.  Malbeck,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
October  31, 1893,  in  good  condition.  The  bunches  were  small  and  coulured ;  the  berries  of 
medium  size,  crisp,  juicy,  well  flavored,  and  quite  mature.  The  must  showed  25.2%  of 
solid  contents  by  spindle. 

VERDOT. 
(See  Vit  Rept.  1883-85,  p.  88 ;  1885,  p.  71 ;  1887-88,  p.  60.) 

The  Gros  and  the  Petit  Verdot  seem  to  be  simply  variations  of  the 
same  variety  produced  by  selection;  the  former  is  a  better  bearer  and 
produces  larger  berries.  But  there  is  little  or  no  difference  in  the  char- 
acter of  the  wine.  This  variety  has  succeeded  much  better  than  either 
the  Malbeck  or  the  Merlot,  bearing  fair  crops  and,  though  possessing  a 
less  dense  foliage,  generally  shading  its  grapes  sufficiently.  It  is  vigor- 
ous, but  requires  long-pruning  and  a  fairly  rich  soil.  The  young  canes 
are  brittle  and  liable  to  damage  from  the  wind  in  the  spring.  The 
average  crop  in  suitable  soil  is  about  three  to  four  tons  per  acre,  but 


30  UNIVEBSITY   OF    CALIFORNIA. 

less  when  the  soil  is  too  light  or  too  dry.  The  average  crop  at  Cupertino 
has  been  about  two  tons  per  acre.  At  Tulare  the  crop  has  been  about 
the  same,  but  the  vine  does  not  do  well  in  alkali  soil. 

The  Verdot  ripens  later  than  the  Cabernets,  and  while  attaining  an 
almost  equal  amount  of  sugar,  retains  a  much  higher  acidity.  The 
average  composition  of  the  must  in  ordinary  years  is — at  Cupertino, 
24.5%  of  sugar  and  0.86%  of  acid;  at  Mission  San  Jose,  24.5%  of  sugar 
and  0.84%  of  acid;  at  Tulare,  24%  of  sugar  and  0.53%  of  acid;  at  Paso 
Robles,  24.2%  of  sugar  and  0.47%  of  acid.  This  shows  good  acidity,  even 
at  the  southerly  stations.  The  must  is  thus  easily  fermented,  and  pro- 
duces a  wine  of  excellent  keeping  qualities.  The  wine  is  very  astrin- 
gent, but  less  rough  at  first  than  Cabernet  Sauvignon,  to  which,  however, 
it  is  much  inferior  in  distinctive  flavor.  Its  most  profitable  use  is  as  a 
blend  with  high-class  wines  needing  an  addition  of  acid  and  tannin. 
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Color  Rsadingb. 
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Record  of  Trsatmxkt. 

No.  1223.  Petit  Verdot,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  August  25, 1890,  in  good  condition,  but  a  little  overripe.  The  must 
showed  23.7%  of  solid  contents  by  spindle. 

No.  1250.  Petit  Verdot.  from  Margherita  Vineyard,  Fresno.  Received  August  27, 1S90, 
in  good  condition.  The  bunches  were  small ;  the  berries  small,  thin-skinned,  and  juicy. 
The  must  showed  24.1%  of  solid  contents  by  spindle.  The  temperature  of  the  must  at 
crushing  was  69°,  and  the  highest  temperature  reached  during  fermentation  was  92^, 
on  the  fourth  day.  The  murk  was  drawn  off  and  the  pomace  pressed  on  the  sixth  day, 
thoueh  a  little  sugar  still  remained.  This  sample  was  fermented  with  No.  1248,  Caber- 
net ^uviguon,  from  the  same  vineyard.  The  proportion  of  each  variety  was  Verdot 
78%,  Cabernet  22%. 

Blend  of  Verdot  and  Cabernet  Sauvignon.  The  wine  fermented  slowly  for  some  time, 
but  was  quite  dry  at  the  end  of  a  month.  At  two  months  it  was  clear,  of  fair  color, 
medium  astringency  and  acid,  but  flat  and  of  suspicious  taste.  At  three  months  the 
lees  showed  lactic  filaments  and  the  taste  was  affected  ;  aside  from  this  the  wine  was  of 
rather  good  quality.  A  few  days  after  this  it  was  pasteurized.  After  pasteurizing,  the 
wine  was  racked  twice,  and  gradually  improved,  losing  its  lactic  taste  and  becoming 
bright.  The  wine  was  bottled,  part  at  eighteen  months  and  part  at  twenty-four  months. 
At  twenty-eight  months  both  wines  were  tasted  and  found  oright  and  with  fairly  good 
color.  That  nrst  bottled  had  the  most  flavor,  but  the  other  was  the  cleaner-tasting, 
though  neither  wine  was  quite  fresh  or  clean-tasting. 

No.  1331.  Oros  Verdot^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  ;Diust  analysis 
arrived  October  3,  1890,  in  good  condition,  and  mature.  The  must  showed  21.05;^  of 
solid  contents  by  spindle. 

No.  1382,  Petit  Verdot^  from  Mission  San  Jos^.  Received  October  20,  1890,  in  very 
good  condition;  the  bunches  and  berries  were  extremely  small.  The  must  showed 
25.0%  of  solid  contents  by  spindle.  The  temperature  of  the  must  at  starting  was  68°,  and 
the  maximum,  reached  on  the  third  day,  was  93°.  The  murk  was  dry  on  the  fourth  day, 
and  was  drawn  off. 

At  one  montli  the  wine  was  clear,  of  good  flavor,  high  astringency,  medium  acid,  and 
full  body.  At  three  months  the  wine  was  racked  for  the  second  time  and,  the  lees  show- 
ing some  lactic  filaments,  it  was  pasteurized.  It  was  bright,  of  good  bouquet  and  flavor, 
and  the  lactic  tint  was  not  perceptible  to  taste.  At  seven  months  it  had  improved,  and 
was  full  flavored  and  very  good,  but  still  very  rough.  At  fourteen  months  it  had 
improved,  and  kept  well  in  spite  of  the  small  size  oit  the  sample  (three  gallons),  and 
was  quite  mature.  At  sixteen  months  it  was  bottled.  At  one  year  after  bottling  the 
wine  was  bright  and  of  high  quality  and  remarkably  clean- tasting,  considering  the 
small  size  of  the  sample  made. 

No.  1551.  Gros  Verdot,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  8,  1891,  in  good  condition.  The  bunches  were  small ;  the  berries  of  medium 
size  and  mature,    llie  must  showed  23.4%  of  solid  contents  by  spindle. 

No.  1592.  Petit  Verdot,  from  Mission  San  Jos6.  Received  October  16,  1891,  in  fair  con- 
dition.  The  must  showed  24.0%  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  69°,  and  the  highest  reached  was  80°,  on  the  tnird  day.  The 
murk  was  dry  on  tlie  fourth  day,  and  was  drawn  off. 

But  two  gallons  of  wine  were  made,  and  consequently  it  soon  became  fiat.  It  showed, 
however,  remarkable  keeping  qualities,  and  successive  tastings  at  one,  two,  four,  seven,  and 
nine  months  show  a  gradual  improvement  of  flavor.    It  was  put  in  glass  at  nine  months. 

No.  1681.  Gros  Verdot,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  21,  1892,  in  good  condition.  The  must  showed  23.7  ^  of  solid  contents  by 
spindle. 

No,  1726.  Petit  Verdot,  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  13.  1892,  in  good  condition.  The  grapes  were  very  small.  The  must 
showed  25.9%  of  solid  contents  by  spindle. 

No.  1736.  Gros  Verdot,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  20.6%  of  solid  contents 
by  spindle. 

No.  1828.    Gros  Verdot,  from  Amador  station.    See  No.  1828,  Petit  Verdot 
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No.  1828.  Petit  Verdot  and  Orot  Verdot^  from  Amador  station.  A  sample  for  must 
analysis  and  for  tannin  and  color  tests  was  received  September  8, 1893,  in  good  condi- 
tion. The  Petit  Verdot  was  very  small  and  coulured,  the  Gros  Verdot  had  small 
bunches  well  filled  with  larger  berries ;  the  grapes  were  well  colored.  The  most  showed 
21.5%  of  solid  contents  by  spindle. 

No.  1935.  Petit  Verdot,  from  Paso  Robles  station.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  October  13, 1893,  in  good  condition.  The  bunches 
were  small  and  loose;  the  berries  very  small,  mature,  and  well  flavored.  The  must 
showed  26.95%  of  solid  contents  by  spindle. 

No.  1942.  Petit  Verdot,  from  Tulare  station.  A  sample  for  must  analvsis  and  for  color 
and  tannin  tests  was  received  October  13, 1893,  in  good  condition.  Tne  bunches  were 
small,  close,  regularly  short  cylindrical;  the  berries  of  medium  size,  fresh-tasting, 
mature,  with  gcKKi  acid.    The  must  showed  22.35%  of  solid  contents  by  spindle. 

No.  1991.  Petit  Verdot,  from  Mission  San  Jos^.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  October  19, 1893,  in  good  condition.  The  bunches 
were  small  to  medium,  well  filled,  but  not  compact;  the  berries  small,  equal,  quite 
mature.    The  must  showed  24.1%  of  solid  contents  by  spindle. 

No.  2043.  Oro8  Verdot,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  October  3L,  1893,  in  good  condition.  The  bunches 
were  small,  cylindrical,  often  in  two  branches,  loose,  couiured ;  the  berries  of  medium 
size,  commencing  to  dry  up,  but  still  with  good  acid.  The  must  showed  25.7%  of  solid 
contents  by  spindle. 

No.  2115i  Petit  Verdot,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  November  6,  1893,  in  ^ood  condition.  The 
bunches  were  under  medium  size,  close,  conical  to  cylindrical,  with  small  shoulders ; 
the  berries  under  medium  size,  Arm,  iuicy,  sweet,  but  with  very  few  dried  berries.  The 
must  showed  26.3%  of  solid  contents  by  spindle. 

No.  2124.  €fro8  VerdotATom,  J.  T.  Doyle.  Cupertino.  A  sample  for  must  analysis  was 
received  November  6,  1893,  in  good  condition.  The  bunches  were  over  medium  size, 
much  winged,  loose,  on  slender  red  peduncles ;  the  berries  of  medium  size,  round,  crisp, 
commencing  to  shrivel,  but  with  good  acid.  The  must  showed  25.7%  of  solid  contents 
by  spindle. 

GAMAI  TEINTURIER. 
(See  Vit.  Rept.  1885,  p.  86 ;  1887-«9,  p.  71.) 

This  is  a  grapp  deserving  of  more  extended  attention  than  it  has  yet 
received.  It  is  not  a  very  vigorous  grower,  but  is  fairly  resistant  to 
coulure,  rain,  etc.,  and  with  long-pruning  gives  fair  crops  (two  to  four 
tons  per  acre,  at  Cupertino).  At  .Tulare  station  it  is  planted  in  alkali 
too  strong  for  any  variety,  but  the  composition  of  the  must  is  very 
satisfactory.  The  grapes  are  of  medium  size,  not  too  compact,  and  ripen 
about  two  weeks  before  the  Cabernet  Sauvignon.  The  average  composi- 
tion of  the  must  in  ordinary  years  is:  at  Cupertino,  23.9%  of  sugar  and 
0.82%  of  acid;  at  Mission  San  Jose,  24.7%  of  sugar  and  0.77%  of  acid; 
at  Tulare,  26.2%  of  sucjar  and  0.64%  of  acid;  at  the  Amador  station, 
23.1%  of  sugar  and  0.73%  of  acid;  at  Paso  Robles,  23.0%  of  sugar  and 
0.68%  of  acid.  Thus,  at  all  stations,  with  a  full  or  somewhat  high  per- 
centage of  sugar,  it  maintains  uniformly  a  good  percentage  of  acid. 
The  composition  of  the  must  insures  a  quick  and  thorough  fermentation; 
the  wine  is  without  special  flavor,  but  full-bodied,  fresh-tasting,  and 
quick  to  mature. 

As  a  color  wine,  it  is  much  superior  in  California  to  the  Teinturiers, 
in  having  an  almost  equal  amount  of  color  and  superior  keeping 
qualities.  The  color  is  particularly  stable,  both  in  tint  and  intensity. 
Though  essentially  in  character  a  grape  of  the  Bordeaux  type,  it  would 
make  an  excellent  blend  for  correcting  the  faults  of  our  Pinots  in  some 
districts,  where  they  are  subject  to  the  mannitic  or  other  injurious  after- 
fermentations.  It  would  give  them  the  color,  acid,  and  keeping  quali- 
ties they  need,  without  disguising  or  spoiling  their  own  peculiar  flavor 
and  bouquet. 

Its  tannin  content,  as  a  rule,  is  adequate,  but  not  high,  so  that  the 
wine  is  never  so  intensely  rough  as  the  Carbernets  often  are. 
3— V 


84 


TJNIVEESITY  OF    CALIFOBNIA. 


00 

H 

OB 

P 

O 


s 

-< 

^ 


5z; 


H 
en 

& 


Body 


•d  6 


At  Six 
Months 


At  Pressiug. 


Tannlxi 


By  Volume. 


By  Weight. 


Ash. 


Add  as  Tartaric. 


Sugar  by  Copper 
Test 


Solid  Contents  by 
Spindle 


Date  of  Picking 


M 


e(c4c6 


e40CD 

lOiOQO 


s^* 


00 


•         a         ■ 


^1 


aSi-4  03 


$S) 


oiot^oor* 


Q 


OC 


s;$ 


^QiQeoaD00QO^r«- 
;Do5«5abiQaocDCD' 

•       •       •       •       «       •       •       • 


CO 


o 

00 


CD 


!83 


MiHeC^OOOlOiQ^COOO 

-^OOoQ-^JccczjoDOSziO 


^  as  e8  "2  « 


00 

o 

08 
CO 


00 

o 

•-5 

a 

2CD 

.2d 

CO 


ooooooooooo 


00 

O 

M 

o 

H 

14 

M 
O 

O 
O 


6 

o 


o 

Wi 

0 

O 


o 

.£3 
H 


a! 

o 

o 


a 

o 

o 

a 

o 


a 


o 


OQD 

«         • 

lOOO 


«DO 


» 

8S 


» 

09  04 


COO 

o)od 


(4 

lO 


> 


a> 


P3 


Q 


> 

to 


eo 


(4 


'c>  p  iq  CO  «>  p  Q 


H 

D 
H 

ST. 

1-1 

H 
< 

O 


00  0}  >• 

O  O  g 


P  @ 


b  o 


IS 
o 

»-> 

do 


5  S^cc;  got; 

«'Sd«  o  OS'S  5^ 
SS  5  «  PS  P 


:ii 


I09 


0  o  o  o  o  o  o 

1  1  I 


BORDEAUX,   OR  CXiARET  TYPE^— GAMAI  TEINTURIER.  35 

RbCOBO  of  TaSATlfXllT. 

Ko.  1228.  Oamai  TeinturieVf  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  August  25, 1890,  in  good  condition,  but  some  of  the  grapes  had 
commenced  to  dry  up.    The  must  showed  ^.4%  of  solid  contents  by  spindle. 

No.  1278.  Oamai  Teinturier,  from  J.  T.  Doyle,  Cupertino.  Received  October  2,  1890, 
in  fair  condition.  Grapes  small  and  not  quite  mature ;  a  few  bunches  moldy.  The 
must  showed  21.93%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at 
crushing  was  66°,  and  the  highest  temperature  reached  was  89^,  on  the  fourth  cuiy.  The 
mnrk  was  dry  on  the  sixth  oay,  and  was  drawn  off. 

The  wine  fermented  slowly  for  some  time  and  was  a  little  slow  in  clearing,  but  in 
two  months  it  was  clear,  with  good  acid  and  astringency,  but  with  a  slight  odor  of  mold. 
At  four  months  the  lees  showed  a  little  lactic  taint,  so  the  wine  was  pasteurized.  The 
lactic  taint  was  not  perceptible  to  taste,  and  the  wine  was  clear.  Four  months  after 
pasteurizing  it  was  bright,  with  little  bouquet  but  agreeable  flavor,  and  generally 
improved.  At  ten  months  it  was  racked  for  the  third  time;  at  fifteen  months  it  was 
brirbt,  bad  rich  ruby  color,  little  bouquet,  full  rich  flavor,  with  no  trace  of  moldiness; 
mature,  and  of  good  quahty.  It  was  bottled— part  at  seventeen  and  part  at  twenty- 
three  months.  At  twenty-seven  months  both  samples  were  tasted.  That  bottled  at 
seventeen  months  was  flat,  cloudy,  and  of  poor  quality;  that  bottled  at  twenty-three 
months  was  in  excellent  order,  very  smooth,  agreeable,  and  clean-tasting. 

No.  1580.  Oamai  TeirUuriert  from  Mission  San  Jos6.  Received  October  16^  1891,  in 
fair  condition.  The  must  showed  26.8%  of  solid  contents  by  spindle.  The  temperature  of 
the  must  at  starting  was  68°,  and  the  maximum  temperature  arrived  at  was  86°,  on  the 
third  day.    On  the  fourth  day  the  murk  was  drawn  on  nearly  dry. 

At  one  month  the  wine  was  clear,  smooth,  and  full-bodied,  but  a  little  flat.  At  two 
months  the  lees  showed  lactic  germs,  so  the  wine  was  pasteurized.  A  month  later  the 
wine  was  sound,  but  lacked  freshness.  At  seven  months  it  was  much  improved,  had 
developed  some  bouquet,  and  tasted  cleaner  and  fresher.  It  continued  to  improve  and 
develop  character  till  it  was  fi  fteen  months  old,  when  it  was  bottled.  At  three  years  and  a 
half  the  wine  in  bottle  was  bright,  deep-colored,  with  good  flavor  and  some  bouquet ;  it 
was  a  solid  wine  with  good  astringency  and  body,  and  medium  acid. 

No.  1684.  Oamai  THnturieVt  from  Mission  San  Jos^.  Received  September  27, 1892,  in 
good  condition.  The  must  showed  24.1^  of  solid  contents  by  spindle.  The  temperature 
of  the  must  at  starting  was  68°,  and  the  highest  temperature  reached  was  94*^,  on  the 
third  dajr.    The  murk  was  dry  on  the  fifth  day,  and  was  drawn  off. 

The  wine  was  clear  within  a  month  from  crushing.  At  three  .months  it  was  bright, 
the  bouquet  good,  acid  very  sharp,  flavor  not  marked.  It  improved  with  age,  and  at 
five  months,  when  it  was  racked  for  the  second  time,  it  was  smoother,  but  the  acid  was 
still  harsh.    It  remained  bright  and  sound,  and  at  eighteen  months  was  put  in  bottle. 

No.  1663.  Oamai  Teinturier,  from  Amador  station.  Received  September  1,  1892,  in 
poor  condition.    The  must  showed  25.86%  of  solid  contents  by  spindle. 

No.  1^23.  Oamai  Teinturievj  from  Amador  station.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  September  8, 1893,  in  good  condition.  The  bunches 
were  small  and  well  filled,  with  good-sized  berries,  well  colored  and  ripe.  The  must 
showed  20.2%  of  solid  contents  by  spindle. 

No.  1868.  Oam^i  Teinturier.  from  Paso  Robles  station.  Received  in  good  condition 
September  15, 1893.  The  buncnes  were  well  filled  and  of  good  size;  the  berries  some- 
what shriveled ;  the  juice  only  slightly  pink.  The  must  showed  23.05%  of  solid  contents 
by  spindle.  The  temperature  of  the  grapes  at  crushing  was 67°,  and  the  highest  tempera- 
ture reached  was  89°,  on  the  fourth  day.  The  murk  was  drawn  off  dry  on  the  Hfth  day.  In 
one  month  the  wine  was  clear,  but  tasted  a  little  moldy.  At  four  months  it  was  bright, 
very  light  in  color  for  the  variety,  full  acid  and  good  flavor.  At  eight  months  it  had 
been  racked  twice,  and  was  much  improved,  had  developed  some  bouquet,  and  possessed 
some  flavor;  the  after-taste  was  not  perfectly  clean. 

No.  1893.  Oamai  Teinturiert  from  Tulare  station.  The  grapes  arrived  on  September 
25,  lf^3,  in  good  condition  \  they  were  very  sweet  and  past  maturity ;  the  buncnes  and 
berries  were  small;  the  juice  slightly  pinic.  The  must  showed  26.9%  of  solid  contents 
by  spindle.    Only  a  sample  for  analysis  and  for  color  and  tannin  tests  was  received. 

No.  1945.  Oamai  Teinturier^  from  Mission  San  Jos^.  A  sample  for  must  analysis  and 
for  tannin  and  color  tests  was  received  October  14, 1893,  in  baa  condition,  having  been 
too  long  on  the  road.  The  grapes  were  overripe  and  beginning  to  dry  up.  The  must 
showed  23.2%  of  solid  contents  by  spindle. 

No.  2128.  Oamai  Teinturievy  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
and  for  tannin  and  color  tests  was  received  November  6, 1893,  in  good  condition.  The 
bunches  were  conical,  close,  under  medium  size ;  the  berries  of  medium  size,  soft  and 
shriveled,  much  overripe.    The  must  showed  26.5%  of  solid  contents  by  spindle. 
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TEINTURIER. 
(See  Vit  Kept.  1886,  p.  86;  1887,  p.  77.) 

There  are  two  varieties  of  the  Teinturier,  known,  according  to  Mas 
and  PuUiat,  as  Teinturier  mftle  (or  Dix  fois  colore)  and  Teinturier 
femelle  (or  Cinq  fois  colore).  They  deserve  mention  as  having  been 
somewhat  widely  distributed  in  California,  luckily  only  in  small 
quantities.  The  former  is  also  called  in  California,  but  erroneously, 
Pied  de  Perdrix.  It  is  the  more  deeply  colored,  but  lacks  vigor  and 
bears  sparingly.  The  other,  known  generally  simply  as  Teinturier,  is 
slightly  more  productive.  Neither  variety  can  be  recommended  either 
for  quality  or  quantity,  and  are  both  equaled  if  not  surpassed  as  color- 
ing grapes  by  the  Petit  Bouschet,  Gamai  Teinturier,  and  even  by  several 
grapes  with  white  juice.  The  two  varieties  are  easily  distinguished  by 
the  leaves;  those  of  the  Teinturier  male  are  red  from  the  beginning, 
while  those  of  the  Teinturier  femelle  only  turn  red  as  they  commence  to 
mature.  Moreover,  the  canes  of  the  Teinturier  male  show  in  the  cross- 
section  a  red  center  spot  which  the  other  does  not.  It  is  rare  to  find 
either  variety  with  bunches  having  sound  berries  throughout. 


BORDEAUX,   OR  CLARET  TYPE — TEINTURIER. 
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No.  1205.  Teinturier  mdle,  from  Margherita  Vineyard,  Fresno.  Receiyed  August  15, 
1890,  in  good  condition,  perfectly  ripe,  and  a  few  grapes  commencing  to  shrivel ;  the 
bunches  were  of  good  size.  The  must  showed  24.55%  ol  solid  contents  oy  spindle.  The 
temperature  of  the  grapes  at  crushing  was  69°,  and  the  maximum  temperature  reached 
was  83°,  on  the  fourth  day.    The  murk  was  dry  on  the  sixth  day,  and  was  drawn  o£L 

The  wine  was  clear  in  five  weeks  from  pressing.  It  was  at  first  coarse,  but  sound  and 
full-bodied,  with  plenty  of  tannin  and  alcohol,  and  moderate  acid.  At  four  months  it 
was  bright  and  generally  much  improved,  agreeably  flavored,  and  with  some  bouquet. 
The  lees,  however,  showed  a  few  lactic  ferments,  so  the  wine  was  pasteurized.  Successive 
tastings  showed  a  gradual  improvement  up  to  eight  months,  after  which  the  wine  lost  in 
freshness  and  color.  At  fifteen  months  it  was  bright,  very  lishtly  colored  for  a  Tein- 
turier,  with  good  bouquet  and  flavor,  but  somewhat  exhausted.  At  seventeen  months 
it  was  bottled.  It  was  tasted  two  years  after  bottling,  and  found  bright,  sound,  and  in 
good  condition,  without  bad  taste,  but  insipid  and  neutraL 

No.  1235.  Pied  de  Perdrix,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  August  25, 1890,  m  poor  condition,  and  not  mature.  The  muAt 
showed  22.0%  of  solid  contents  by  spindle. 

No.  1283.  Teinturier  mdle^  from  J.  T.  Doyle,  Cupertino.  Received  October  3, 1890,  in 
fairly  good  condition.  The  bunches  were  often  undersized,  with  many  undeveloped 
berries.  The  must  showed  25.2%  of  solid  contents  by  spindle.  The  temperature  of  the 
must  at  crushing  was  04°,  and  the  maximum  temperature  reached  was  94°,  on  the  fourth 
day.    The  murk  was  dry  on  the  sixth  day,  when  it  was  drawn  off. 

The  wine  was  a  little  slow  in  clearing,  but  at  two  months  it  was  clear ;  It  was  a  heavy, 
very  astrfngent  wine  of  neutral  flavor.  At  three  months  the  lees  showed  some  lactic 
taint,  and  the  taste  had  become  affected ;  the  wine  was  pasteurized.  After  this  the  wine 
improved  somewhat^  became  smoother,  and  retained  its  high  color,  but  lacked  freshness 
and  character.    At  eighteen  months  it  was  bottled,  but  it  did  not  keep  well  in  glass. 

No.  1292.  Teinturier  mdU^  from  Mission  San  Jos6.  Received  October  3, 1890,  in  good 
condition.  The  bunches  were  well  filled  and  the  grapes  mature.  The  must  showed 
23.6%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  63°, 
and.  the  maximum  temperature  reached  was  87°,  on  the  thlra  day. 

The  wine  was  slow  in  clearing,  and  commenced  to  go  wrong  almost  from  the  begin- 
ning j  it  was  heavy-bodied  and  highly  astringent  It  was  pasteurized  at  three  months, 
and  improved  a  little  after  that ;  it  was,  however,  always  a  fiat  and  insipid  wine,  and 
did  not  xeep  well  in  bottle. 

No.  1497.  Teinturier  mdUy  from  Paso  Robles  station  Received  September  16, 1891, 
in  good  condition.  The  must  showed  21.5°{  of  solid  contents  by  spindle.  The  tempera- 
ture of  the  grapes  at  crushing  was  68°,  and  the  maximum  reached  was  83°,  on  the  second 
day.    On  the  third  day  the  murk  was  nearly  dry,  and  was  drawn  off. 

Three  weeks  from  pressing,  the  wine  was  nearly  clear  and  quite  dry.  At  two  months 
it  was  bright,  with  very  little  color,  coarse,  and  earthy.  Successive  tastings  show  no 
improvement ;  the  wine  remained  clear,  but  was  thin,  flat,  and  without  character. 

No.  152L  Teinturier  md2e,  from  Mission  San  Job6.  Received  October  2, 1891,  in  good 
condition.  The  must  showed  25.9%  of  solid  contents  by  spindle.  The  temperature  of 
the  grapes  at  crushing  was  69°,  and  the  highest  temperature  reached  was  84°,  on  the 
fourth  day.    The  murk  was  dry  on  the  fifth  day,  when  it  was  drawn  off. 

The  wine  was  a  little  slow  in  clearing,  and  tasted  flat.  Within  a  month  from  pressing 
the  lees  showed  lactic  ferments.  The  wine  was  pasteurized  at  two  months.  After  this 
the  wine  became  bright  and  improved  somewhat.  It  soon,  however,  became  decrepit, 
owing  principally,  perhaps,  to  the  smallness  of  the  sample. 

No.  1587.  Pied  de  Perdrix^  from  Mission  San  Job4.  A  sample  for  must  analysis  was 
received  October  16, 1891,  in  poor  condition.  The  must  showed  27.55%  of  solid  contents 
by  spindle. 

No.  1666.  Teinturier  mdle,  from  Amador  station.  A  sample  for  must  analysis 
arrived  September  19,  1892,  in  poor  condition.  The  must  showed  26.25%  of  solid  con- 
tents by  spindle. 

No.  1710.  Teinturier  mdU,  from  Mission  San  Jos^.  Received  October  fi,  1892,  in  fair 
condition.  The  must  showed  25.0%  of  solid  contents  by  spindle.  This  sample  was 
fermented  with  No.  1709,  Bastardo.  irom  Mission  San  Jos^. 

No.  1831.  Teinturier  mdle^  from  Amador  station.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  September  8,  1893,  in  good  condition.  The 
bunches  were  small,  but  the  berries  of  good  size.  The  must  showed  23.7%  of  solid  con- 
tents by  spindle. 

No.  1943.  Teinturier  mdle^  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  13^  1893,  in  good  condition.  The  bunches  were  very  small,  loose,  much 
coulured ;  the  berries  small  and  overripe,  mixed  with  second  crop,  to  which  is  doubtless 
due  the  somewhat  high  acid  of  the  must.  The  must  showed  23.45%  of  solid  contents 
by  spindle. 
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No.  1946.  TeifUurier  ffUtUj  from  Mission  San  Jos^.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  October  14, 1893,  in  poor  condition.  Ttie  juice 
was  very  deeply  colored.  The  grapes  were  not  as  much  shriveled  as  the  Garoai  Teintu- 
rier  from  the  same  locality  received  the  same  day.  The  must  showed  25.9%  of  solid 
contents  by  spindle. 

CHARBONO. 
(See  Vit.  Kept.  1887-89,  p.  83.) 

This  variety  was  at  first  planted  with  some  confidence,  but  later  was 
almost  universally  discarded.  It  has,  however,  some  good  qualities, 
which  should  recommend  it  for  a  few  localities.  It  is  very  vigorous  and 
productive,  even  on  poor  soils;  bears  with  short-pruning,  and  is  very 
free  from  any  disease.  The  bearing  is  more  regular  if  the  vines  are 
pruned  half-long  or  allowed  to  extend  themselves  on  trellis  or  horizontal 
wires.  At  Tulare,  Amador,  and  Paso  Robles  it  has  been  pruned  half- 
long,  and  has  proved  one  of  the  most  prolific  bearers,  giving  nearly  ten 
tons  per  acre  in  the  alkali  soil  of  the  first  mentioned  station,  and  three 
tons  in  the  light,  dry,  hill  soil  of  Amador  foothill  station.  At  Tulare 
it  produces  a  good  deal  of  second  crop,  which  colors  early  and  is  there- 
fore difficult  to  separate  by  unskilled  hands.  The  second  crop  is,  how- 
ever, almost  ripe  when  the  first  is  ready  for  picking,  and  if  picked  with 
it,  aids  the  fermentation. 

In  1893  the  vines  bore  at  the  rate  of  about  nine  tons  per  acre,  and 
made  a  fair  wine,  which  cleared  quickly  and  kept  well;  it  was  lacking 
in  smoothness  and  delicacy,  the  grapes  having  been  made  up  with  some 
second  crop,  and  the  large  crop  having  prevented  the  development  of  its 
best  qualities.  In  1894  the  crop  was  only  about  five  tons  per  acre,  and 
the  wine  made  was  proportionally  superior.  The  wine  at  five  months 
was  bright,  of  good  color,  full  flavor,  smooth,  and  agreeable.  The  indi- 
cations are  that  for  bearing,  color,  and  quality,  this  is  one  of  the  best 
varieties  for  red  wine  yet  tested  in  Tulare. 

The  must  has  contained  from  20%  to  24%  of  sugar  at  all  the  stations 
except  those  near  the  bay  where  the  solid  contents  have  seldom  ex- 
ceeded 20%.  The  acid  is  somewhat  low  at  the  interior  stations,  but  there 
is  generally  enough  to  insure  a  complete  fermentation— at  Tulare  an 
average  of  0.45%.  Except  at  Paso  Robles,  the  wine  has  always  had 
good  color,  not  of  the  brightest  tint,  but  maintaining  itself  well  and 
not  turning  yellow.  It  is  generally  deficient  in  tannin,  and  often  in 
body,  and,  though  generally  agreeable  at  first,  becomes  flat  and  insipid 
in  aging.  It  is  not  a  wine  to  be  kept  long  or  used  alone,  but  its  pro- 
ductiveness, good  color,  and  neutral  character  make  it  useful  as  a  blend 
with  astringent,  light-colored  wines.  It  is  likely  to  be  of  use,  however, 
only  to  those  with  whom  quantity  is  more  looked  for  than  quality. 
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Record  of  Tbbatxxnt. 

No.  1536.  Ckarhono^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8,  1880,  in  good  condition.  The  bunches  were  very  small,  compact, 
with  medium-sized  berries.  The  grapes  were  mature.  The  must  showed  24.15%  of  solid 
contents  by  spindle. 

No.  1623.  Charbono,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  1,  1892,  in  good  condition.    The  must  snowed  24.15%  of  solid  contents  by 

spmdle. 

« 

No.  1730.  Charbono.  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  20.0%  of  solid  contents 
by  spindle. 

No.  1824.  Charbono^  from  Amador  station.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  September  8, 1893.  in  good  condition.  The  bunches 
were  well  filled  with  over-average  sized  berries,  well  colored,  and  with  some  flavor. 
The  must  showed  19.3%  of  solid  contents  by  spindle. 

No.  1844.  CharbwiOj  from  Tulare  station.  Received  September  14, 1893,  in  good  con- 
dition, except  for  a  few  moldy  bunches,  which  were  easily  picked  out.  The  bunches 
were  large  to  medium,  well  filled ;  the  berries  of  good  size,  fairly  well  colored.  There 
were  many  small,  round  bunches  of  second  crop,  which  were  nearly  ripe,  but  much 
more  acid  than  the  others.  The  must  showed  20.85%  of  solid  contents  by  spindle.  The 
temperature  of  the  grapes  at  crushing  was  69°,  and  the  maximum  reacnea  was  95°,  on 
the  third  day.  The  murk  was  nearly  dry  on  the  fourth  day,  and  was  drawn  off  on  the 
fifth. 

The  wine  was  clear  within  a  month,  and  promised  well.  At  four  months  it  was 
bright,  possessed  of  some  bouquet  and  flavor,  full  astringency  and  acid,  but  lacking  in 
freshness.  At  seven  months  it  had  been  racked  twice,  and  was  a  wine  of  fair  quauty, 
but  not  quite  clean-tasting. 

No.  1934. 
condition.    The 

The  grapes  were  quite  mature  and  with  little  acid.  The  must  showed  23.1yS^  of  solid  con- 
tents by  spindle.  The  temperature  of  the  must  was  67°  at  crushing,  and  the  maximum 
reached  was  81°,  on  the  third  day.  The  murk  was  dry  on  the  fifth  day,  when  it  was 
drawn  off. 

The  wine  was  a  little  slow  in  clearing,  and  retained  a  little  sweetness  for  over  three 
months.  At  three  months  it  was  clear,  full-bodied,  with  good  aroma  and  flavor,  low 
acid,  very  smooth  and  slightly  sweet,  but  quite  sound.  At  seven  months  it  was  quite 
dry  and  in  good  order.  It  haa  been  racked  twice,  and  was  a  good,  clean-tasting  wine  of 
neutral  character. 


Charbono.  from  Paso  Robles  station.     Received  October  18,  1893^  in  good 
rhe  bunches  were  small,  cylindrical,  close;  the  berries  of  medium  size. 


TANNAT. 


(See  Vit.  Rept.  1883-85,  p.  89 ;  1886,  p.  72 ;  1887-89,  p.  48.) 

This  variety  has  not  been  tested  very  extensively  in  California,  but 
has  many  qualities  to  recommend  it.  It  is  a  vigorous  grower,  generally 
shades  its  grapes  well,  and  produces  rather  more  freely  than  the  Caber- 
nets. It  will  bear  with  short-pruning  in  some  places,  but  does  better 
with  long.  The  must  is  characterized  by  high  sugar  and  acid.  Its 
average  composition  for  five  years  has  been:  at  Cupertino,  26.2%  of 
sugar  and  0.82%  of  acid;  at  Mission  San  Jos^,  26.1%  of  sugar  and  0.62% 
of  acid;  at  Tulare  it  lacks  acid  and  the  vines  do  not  bear  sufficiently ; 
at  the  Amador  station  it  is  one  of  the  best  bearers,  and  has  averaged 
23.9%  of  sugar  and  0.90%  of  acid.  This  is  strongly  corroborative  of 
the  opinion  expressed  in  the  Report  for  1884,  that  the  Tannat  would  be 
a  valuable  variety  for  the  higher  foothills  of  the  upper  part  of  the  State. 
It  has  also  done  well  at  Paso  Robles,  bearing  fairly  well  and  producing 
a  good  wine  with  full  acid,  medium  tannin,  and  somewhat  higher  body 
than  is  shown  by  the  same  variety  in  the  bay  counties;  it  also  shows 
good  and  fairly  stable  color,  but  of  a  somewhat  less  pure  violet-red  tint. 


42 


UKIVEB8ITY  OF    CALIFORNIA. 


5z; 


g 

p 

s 


si 


p 

s 

p 

:^ 

o 

a 

OB 

•< 
as 


Body 


§3 


At  Six 
Mouths. 


AtPiessixig 


s 

« 


8 


Tannin. 


o 

I 


By  Volume. 


By  Weight. 


Ash 


Add  as  Tartaric. 


Sugar  by  Copper 
Test 


Solid    Contents 
by  Spindle 


§ 


I'- 

s 


30 


s 


s 


s 


s 


Oft 


8 

eo 


s 


55  q59  ^* 


iSSI 


CP 


is 


•  o 

;o5 


2$a 


? 


5 

O 

s 

o 

Ex 


00 

5 

O 


.a 
§ 


Date  of  Picking. 


•  #       •  -       -.       • 

OOOOaQOc»(250!z;^(nOO 


« 

O 

e3 


O 


1g 

o 


a  d 
o  o 


■a 
O 


find  «d d  *  a 

OQ  gco^coS  •  "Soo 


c  - 


M 


d 


o 

d 

o 


I 


I 


g ' 


£ 


!Sd^d^OO/v*d»3QC^ 


09cc^95scDCpeB^^<^CDCDe>l 

•      ••      ••      •      •••      •      ••      •      • 

oooooooooooooo 
$  S  S   ^     S 

90        QO        00  OC  00 


< 


Pj 

I 


COJ> 


•        « 


lOie 


S'S 


> 

eo 


> 

C4 


S 


> 


S 


eq 


«Heoe4«4 

"'   -  J        •        • 

I  CO  •^  t^ 
IQO^iO 


^1 


d 
o 


•0  n  d  B 

o  o  I;  O 

o  g  o 

e9  3  d  S 


Zr-ooo 


o  o  o  o 


BORDEAUX,  OR  CLARET  TYPE — TANNAT.  43 

Recosd  of  Tbxatmsnt. 

No.  1302.  Tannat^  from  Mission  San  Josd.  Received  October  7, 1890,  in  bad  condition. 
The  mast  showed  27.2%  of  solid  contents  by  spindle.  The  grapes  were  fermented  with 
No.  1303,  Malbeck,  in  the  proportion  of  46  lbs.  of  the  latter  to  41  lbs.  of  Tannat.  The  fer- 
mentation lasted  six  days,  commencing  at  a  temperature  of  06^,  and  attaining  a  max- 
imum of  90^,  on  the  third  day. 

The  wine  was  clear  in  one  month,  bnt  tasted  and  smelled  of  mold.  It  gradually 
improved,  and  at  three  months,  after  tne  second  racking,  it  showed  some  good  qualities : 
good  flavor,  some  bouquet^  full  astringency  and  body,  and  medium  acid ;  the  moldiness 
was,  however,  still  perceptible,  and  the  lees  showed  a  few  lactic  ferments ;  the  wine  was 
therefore  pasteurized.  Four  months  later  it  was  bright,  but  a  little  flat.  At  fourteen 
months  it  had  been  racked  four  times,  and  was  in  good  order,  of  good  color  and  agree- 
able flavor,  but  the  mold  taste  still  persisted.  At  sixteen  montns  it  was  bottled,  but 
deteriorated  in  glass. 

Na  1389.  Tannatj  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
October  21, 1890,  in  poor  condition,  crushed  and  overripe.  The  must  showed  25.0%  of 
Bolid  contents  by  spindle. 

No.  1523.  TanfuU^  from  Mission  San  Joa6.  A  sample  for  must  analysis  arrived 
October  1, 1891,  in  good  condition.    The  must  showed  26.4%  of  solid  contents  by  spindle. 

No.  1560.  TflnruUy  from  Paso  Robles  station.  A  sample  for  must  analvsis  arrived 
October  8, 1891,  in  good  condition.  The  bunches  were  medium  sized  and  well  filled,  the 
grapes  mature.    The  must  showed  23.25%  of  solid  contents  by  spindle. 

Na  1686.  Tannat,  from  Mission  San  Jos^.  Received  September  27, 1892,  in  good  con- 
dition. The  must  showed  25.0%  of  solid  contents  by  spindle.  The  grapes  were  fermented 
with  No.  1685,  Chauchd  noir,  m>m  Mission  San  Jos6. 

,  No.  1761.  TannaU  from  Paso  Robles  station.  Received  October  14, 1892,  in  good  con- 
dition. The  must  showed  25.9%  of  solid  contents  by  spindle.  The  grapes  were  fermented 
with  No.  1762  and  No.  1763  in  the  following  proportions:  Tannat,  28  lbs.;  Cabernet 
Franc,  22A  lbs.;  Gros  Mansenc,  19  lbs.;  that  is  to  say,  40%,  32%,  28%,  resnectively.  The 
temperature  of  the  gra^s  at  crushing  was  63^,  and  the  maximum  arrived  at  was  80*^,  on 
the  fourth  day.   The  wine  was  dry  in  five  days. 

The  wine  cleared  quickly,  and  at  three  months,  having  been  racked  once,  it  was  bright, 
of  good  color,  smooth,  and  generally  pleasing,  it  improved  in  keeping,  and  at  fourteen 
months  was  mature.    At  fifteen  months  it  was  bottlea. 

No.  1661.  Tannatf  from  Amador  station.  A  sample  for  must  analysis  arrived  Sep- 
tember 19, 1892,  in  poor  condition.   The  must  showed  2185%  of  solid  contents  by  spindle. 

No.  1836.  Tannat,  from  Amador  station.  A  sample  for  must  analysis  and  for  color 
and  tannin  tests  was  received  September  8, 1893,  in  good  condition.  The  bunches  were  of 
good  size,  well  filled,  but  showing  here  and  there  a  little  coulure.  The  must  showed 
20.2%  of  solid  contents  by  spindle. 

No.  191L  Tannat,  from  Paso  Robles  station.  Received  October  5, 1893,  in  good  con- 
dition. The  bunches  and  berries  were  small ;  the  grapes  were  very  sweet  and  somewhat 
past  maturity.  The  must  showed  25.7%  of  solid  contents  by  spindle.  The  texnperature 
at  crushing  was  66^,  and  the  maximum  arrived  at  was  85®,  on  the  third  day.  The  wine 
was  dry  on  the  fifth  day. 

At  three  weeks  the  wine  was  nearly  clear  and  showed  full  acid  and  astringency.  At 
tiiree  months  it  had  been  racked  twice,  and  was  clear,  full-bodied,  solid,  of  good  flavor 
but  very  rough.  Four  months  later  it  had  improved,  developed  a  good  bouquet,  and 
was  in  general  a  very  good  wine. 

No.  2079L  Tannat,  from  Mission  San  Jos^.  A  sample  for  must  amdysis  and  for  color 
and  tannin  tests  was  received  November  3, 1893,  in  good  condition.  The  bunches  were 
medium  to  small  cylindrical,  with  large  shoulders  or  small  wing^,  close  below,  looser 
near  the  peduncle;  the  berries  were  small  and  juicy.  The  must  snowed  26.2%  of  solid 
contents  by  spindle. 

No.  2114.  Tannttt,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  November  10, 1893,  in  good  condition.  The  bunches 
were  of  medium  to  under  medium  size,  conico-cylindrical,  with  one  or  two  small  wings, 
clooe ;  the  berries  small,  commencing  to  shrivel,  but  with  good  acid.  The  must  showed 
S2.2^{  of  solid  contents  by  spindle. 
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ST.    MACAIRE. 
(See  Vit.  Kept.  1887-89,  p.  51.) 

This  variety  is  little  known  outside  of  the  locality  of  the  same  name 
where  it  is  cultivated  in  the  Bordelais.  It  is  a  fairly  vigorous  vine, 
•  with  good  foliage,  somewhat  liable  to  oidium  and  coulure,  but  in  good 
soils  generally  producing  good  crops — more  abundant  than  the  Tannat 
or  Gros  Mansenc.  It  requires  long-pruning,  and  has  produced  at  Tulare, 
when  so  pruned,  an  average  of  five  tons  to  the  acre.  The  must  generally 
contains  less  sugar  than  that  of  the  Tannat  or  Gros  Mansenc,  while  in 
acid  it  is  about  between  these.  It  ferments  well,  but  the  wine  is  not  so 
robust  a  keeper  as  that  of  these  two  varieties.  The  wine  has  a  remark- 
ably intense  color,  being  only  exceeded  by  the  Petit  Bouschet. 

The  average  composition  of  the  must  in  ordinary  years  is:  at  Cuper- 
tino, 22.3%  of  sugar  and  0.72%  of  acid;  at  Mission  San  Jose,  22.3%  of 
sugar  and  0.84%  of  acid;  at  Tulare,  23.0%  of  sugar  and  0.53%  of  acid; 
at  the  Amador  station,  24.2%  of  sugar  and  0.86%  of  acid.  The  quality 
of  the  wine  is  distinctly  inferior  to  that  of  the  Tannat  or  of  the  Gros 
Mansenc,  but  it  is  more  deeply  colored  and  the  vines  bear  more  abun- 
dantly. It  is  thus  useful  as  a  color  blend  in  localities  where  Gros  Mansenc 
will  not  ripen,  or  for  the  production  of  a  fair  red  wine  of  Claret  type  in 
localities  like  Tulare,  where  color  is  ordinarily  lacking;  it  also  serves  to 
increase  the  acid  in  blends  requiring  it. 
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Record  of  Tbbatmxnt. 

No.  1281.  St.  Macaire^  from  J.  T.  Doyle,  Cupertino.  Received  October  S,  1890,  in  good 
condition  but  for  a  few  moldj  berries.  The  grapes  were  not  mature.  The  ronst  showed 
19.9%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  64®, 
and  the  maximum  reached  was  89®,  on  the  fourth  day.  The  fermentation  lasted  five 
days 

The  wine  in  about  a  month  was  of  good  quality,  with  full  acid  and  astringency,  but 
had  a  slight  moldy  taste.  At  three  months  the  lees  showed  a  little  lactic  filaments,  but 
the  taste  was  unaffected  ;  the  moldv  taste  was,  however,  still  faintly  perceptible.  The 
wine  was  pasteurized  at  this  date.  Four  months  later  the  wine  was  bngnt  and  improved. 
At  fourteen  months  it  bad  been  racked  four  times,  and  was  in  good  condition  and  of 
good  color ;  it  was,  however,  rather  flat  and  without  much  character.  Some  of  the  wine 
was  bottled  at  sixteen  months  and  some  at  twenty-three  months.  Two  months  after 
bottling  the  wines  were  tasted ;  the  first  bottled  was  flat  and  not  good ;  the  second, 
bright,  smooth,  and  of  good  flavor,  but  lacking  in  bouquet 

^  No.  1295.  8t,  Macaire,  from  Mission  San  Jos6.  Received  October  3, 1890,  in  fair  con- 
dition, some  grapes  moldy  and  not  mature.  The  must  showed  21.95%  of  solid  contents 
by  spindle.  The  temperature  of  the  grapes  at  crushing  was  68®,  and  the  maximum 
temperature  reached  was  87®,  on  the  second  day.  In  three  days  and  a  half  the  fermen- 
tation was  through,  and  the  wine  was  pressed. 

In  three  weeks  the  wine  was  nearly  clear,  but  tasted  of  mold.  The  wine  was  some- 
what slow  in  clearing,  but  it  remainea  sound  and  no  bad  ferments  were  found  in  the 
lees.  At  three  months  the  wine  had  been  racked  twice  and  was  clear  and  showed  some 
good  qualities.  It  improved  gradually,  and  Anally  at  the  end  of  fourteen  months  had 
almost  lost  its  moldy  taste,  was  well  flavored,  sound,  and  with  high  acid.  At  two  years 
it  was  bottled.  At  two  months  after  bottling  the  wine  was  of  good  quality  but  for  a 
faint  remnant  of  the  moldy  taste. 

No.  1443.  St.  MaGairty  from  Tulare  station.  A  sample  for  must  analysis  arrived 
August  29, 1891,  in  good  condition.    The^must  showed  22.4%  of  solid  contents  by  spindle. 

No.  1515.  St.  Maeaire,  from  Mission  San  Jos4.  Received  October  1,  1891,  in  good 
condition.  The  must  showed  22.15%  of  solid  contents  by  spindle.  The  temperature  of 
the  grapes  at  crushing  was  65®,  and  the  maximum  temperature  reached  was  86®,  on  the 
third  day.  The  murk  was  nearly  dry  on  the  morning  of  the  third  day,  and  was  pressed 
in  the  afternoon  of  the  same  day. 

In  one  month  from  crushing,  the  wine  was  clear,  highly  acid  and  astringent^  and 
with  good  aroma;  at  three  months  it  had  developed  a  good  vinous  bouquet,  was  clean- 
tasting,  of  good  flavor,  and  generally  very  promising.  Tastings  at  Ave  and  at  ten  months 
showed  a  gradual  improvement  and  good  keeping  qualities,  in  spite  of  the  smallness 
of  the  sample  (Ave  gallons).  At  fifteen  montns  the  wine  still  retained  its  freshness. 
A  month  later  it  was  bottled. 

No.  1678.  St.  Macaire,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  21, 1892,  in  good  condition.  The*  must  showed  22.73%  of  solid  contents  by 
spindle. 

No.  1706.  St.  Macaire,  from  Mission  San  Jos6.  Received  October  5, 1892,  in  fair  condi- 
tion. The  must  showed  20.0%  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  69®,  and  the  maximum,  reached  on  the  third  day,  was  88®.  The 
murk  had  finished  fermenting  on  the  fourth  day,  and  was  pressed. 

At  three  weeks  after  crushing  the  wine  was  clear  and  showed  some  good  qualities,  but 
had  a  little  taste  of  mold.  At  three  months  it  was  bright,  of  good  flavor,  and  with  high 
acid  and  astringency.  The  wine  remained  good,  but  the  acid  continued  rather  harsh, 
and  the  moldy  taste  never  quite  disappeared.    At  eighteen  months  the  wine  was  bottled. 

No.  1827.  St.  Macaire.  from  Amador  station.  A  sample  for  must  analvsis  arrived 
September  8, 1893,  in  good  condition.  The  bunches  were  of  medium  size  and  showed  no 
conlnre;  the  berries  were  of  good  size,  not  quite  mature.  The  must  showed  21.3%  of 
solid  contents  by  spindle. 

p^o.  1846.  St.  Macaire,  from  Tulare  station.  Received  September  15, 189.3,  in  good  condi- 
tion. The  bunches  were  of  good  size  and  loose ;  the  berries  of  good  size  and  well 
colored.  The  grapes  were  mature,  and  the  must  showed  22.0%  of  solid  contents  by  spin- 
dle. The  temperature  of  the  grapes  at  crushing  was  67®,  and  the  maximum  temperature 
of  88®  was  reached  on  the  third  aay.  The  murk  was  nearly  dry  on  the  fourth  day,  and 
was  pressed. 

The  wine  was  somewhat  slow  in  clearing,  and  a  nearly  insensible  fermentation  con- 
tinued for  about  a  month.  At  the  end  of  a  month  it  was  clear,  but  tasted  flat.  At  three 
months  it  was  bright,  full-bodied,  and  astringent,  but  somewhat  flat  and  not  quite  clean- 
tasting.    At  six  months  it  had  been  racked  twice,  and  was  bright^  but  heavy  and  coarse. 
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No.  2063.  St.  Maeaire^  from  Mission  San  Jos6.  Received  November  1, 1893,  in  good 
condition.  The  bunches  were  of  medium  size,  loose,  irregularly  conical,  winged ;  the  ber- 
ries of  medium  size.  The  grapes  were  mature,  and  the  must  showed  24.8%  of  solid 
contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  61°,  and  the  maxi- 
mum reached  was  81^,  on  the  fourth  day.  On  the  fifth  day  the  murk  was  dry,  and  was 
pressed  out. 

At  one  month  the  wine  was  clear,  and  at  three  months  bright^  very  rough,  and  full- 
bodied.  At  seven  months  it  did  not  show  very  high  quality,  but  was  sound  and  very 
rich  in  color. 

Na  2116.  St.  Macaire^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  November  6,  1893,  in  good  condition.  The 
bunches  were  over  medium  in  size,  loose,  irregular,  branching;  the  berries  of  medium 
size,  round,  soft,  thick-skinned,  very  ripe,  but  with  good  acid.  The  must  showed  25.9% 
of  solid  contents  by  spindle. 
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RED  RHENISH  TYPE. 

The  most  noted  of  the  German  red  wines,  the  wines  of  Ingelheim  and 
Asmaniishausen,  are  the  product  of  the  Blaue  Burgunder  or  Pinot, 
which  iiave  been  discussed  under  the  Burgundy  varieties.  The  light 
wines  of  Affenthal  are  made  from  the  Affenthaler  or  Blaue  Arbst,  and 
resemble  the  wines  of  Bord(jaux  more  than  those  of  Burgundy.  The 
grapes  contain  only  a  moderate  amount  of  sugar,  and  full  acid.  The 
wine  is  light  and  of  good  color. 

There  are  two  varieties  known  in  Germany  under  the  name  of  Affen- 
thaler. The  one  growing  at  the  stations  seems  to  be  that  which  goes 
also  under  the  name  of  Blaue  Arbst,  and  is  superior  to  the  other  in  all 
but  Ix^aring  qualities.  It  is  very  promising  for  California,  and  makes  a 
wine  of  high  quality,  less  rough  and  less  marked  in  aroma  than  that  of 
the  best  Medoe  varieties,  but  of  excellent  character,  and  of  good  fer- 
menting and  keeping  qualities. 

AFFENTHALER. 
(See  Vit  Kept.  1887-88,  p.  86.) 

Further  experiments  with  the  Affenthaler  show  it  to  be  one  of  the 
varieties  capable  of  producing  a  red  wine  of  high  quality  in  California. 
The  vine,  though  bearing  some  superficial  resemblance  to  the  Pinot,  is 
certainly  not  identical  with  any  variety  of  Pinot,  as  is  stated  by  some 
ani{>elographers;  and  still  less  with  Trollinger,  as  stated  by  others.  The 
character  of  the  wine  allies  it  much  more  closely  with  the  Bordeaux 
varieties  than  with  the  Burgundy.  The  variety,  as  it  grows  in  California, 
does  not  correspond  perfectly  with  the  descriptions  in  European  works, 
but  differs  only  in  particulars  which  may  l)e  due  to  climatic  causes. 
The  following  description  is  drawn  from  the  vines  growing  in  the  Mis- 
sion San  Jose  experimental  plot:  The  leaves  are  of  medium  size, 
circular  in  outline,  obtusely  dentate  with  mucronate  teeth  alternately 
small  and  large;  upper  sinuses  very  shallow,  lower  none,  petiolar  sinus 
deep  and  narrow;  the  bunches  are  of  medium  size,  conical,  winged,  well 
filled,  but  not  compact;  the  berries  are  small,  round,  thin-skinned,  juicy. 
At  the  Amador  station  the  grapes  have  thicker. skin,  and  at  all  the 
stations  the  leaves  have  much  less  indument  than  the  European  speci- 
mens are  credited  with. 

The  success  of  this  variety  at  Fresno  proves  that  the  original  habitat 
of  a  vine  cannot  always  be  taken  as  indicating  infallibly  the  localities 
where  it  will  be  of  use  and  where  it  will  not.  It  did  not  bear  heavily 
at  Fresno,  but  it  bore  as  well  as  any  variety  producing  a  wine  of  high 
quality.  No.  1460,  Affenthaler,  from  Fresno,  was  a  wine  of  high  body, 
astringency,  and  vinosity,  with  good  flavor,  color,  and  excellent  keeping 
qualities.  It  was,  perhaps,  of  higher  quality  than  any  wine  made  at 
this  station  from  Fresno  grapes.  With  0.48/^  of  acid  the  must  averaged 
24.80%  of  sugar,  and  fermented  thoroughly  and  without  difficulty. 
Unfortunately,  the  vine  has  not  yet  been  tested  at  Tulare.  At  Mission 
San  Jose  and  at  Cupertino  the  Affenthaler  has  borne  fairly  well  and 
has  produced  an  excellent  wine  of  good  keeping  qualities,  slow  to  mature, 
less  acid  than  the  Italian  varieties,  but  with  greater  delicacy.  At  Paso 
Robles  the  composition  of  the  must  has  shown  a  slight  deficiency  in 
acid,  and  the  vines  have  not  borne  well  enough  to  allow  of  a  wine- 
making  test.  At  the  Amador  station  the  vine  is.  a  moderate  grower  and 
fair  bearer,  but  has  not  vet  been  sufficientlv  tested. 
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Record  of  Tbbathbnt. 

No.  1237.  Affenthaler^  from  Fresno.  A  sample  for  must  analysis  was  received 
August  25, 1^80,  in  good  condition,  and  mature.  The  must  showed  24.1%  of  solid  con- 
tents  by  spindle  and  0.48^^  of  acid. 

No.  1313.  Affenihaler,  from  Cupertino.  Received  October  10,  1890,  in  good  condition, 
and  mature.  The  must  showed  21.5%  of  solid  contents  by  spindle  and  0.62%  of  acid. 
The  temperature  of  the  192  pounds  crushed  was  64°,  and  the  maximum  reached  was 
88°,  on  the  fourth  day.  On  the  tifth  day  the  wine  was  still  a  little  sweet,  and  on  the 
sixth  day  it  was  drawn  off. 

In  three  weeks  the  wine  was  clear,  and  showed  high  astringency.  At  six  weeks  an 
examination  of  the  lees  showed  them  to  be  sound,  and  the  wine  was  bright,  with  some 
aroma  and  pleasant  tiavor,  clean  taste,  and  medium  acid.  At  three  months  the  lees 
were  examined,  and  found  to  contain  some  /S.  wuiorianua  and  a  few  acetic  germs;  the 
wine  was  bright,  developing  well,  and  was  racked  for  the  second  time.  At  five  and  at 
six  months  tne  lees  were  examined  again,  and  showed  an  increase  of  the  8*  wjutonanus 
and  still  a  little  acetic  taste ;  the  wine  was  bright,  with  good  flavor,  and  baa  developed 
a  good  bouquet  but  was  still  rough.  At  eight  months  the  lees  showed  no  injurious 
ferments.  At  nfteen  months  the  wine  was  bright,  with  good  ruby  color,  rich  bouquet 
and  flavor,  clean  taste,  and  of  high  vinosity ;  it  was  a  wine  of  high  quality,  and  was 
mature.  Two  months  later  it  was  racked,  and  part  put  in  bottle.  The  rest  was  bottled 
at  twenty-three  months.  At  three  years  and  tnree  months  the  wine  bottled  at  seven- 
teen months  was  bright,  in  first-class  order,  and  of  high  quality ;  the  wine  bottled  later 
had  not  kept  so  well. 

Na  1417.  AffentKaler,  from  Mission  San  Jos^.  Received  October  30, 1H90,  in  fair  con- 
dition, and  mature.  The  must  showed  25.5%  of  solid  contents  by  spindle  and  0.72'^  of 
acid.  The  grapes  (116  pounds)  were  crushed  the  day  after  arrival,  at  a  temperature  of 
66° ;  reached  a  maximum  of  87°  on  the  third  day.  The  wine  was  dry  on  the  sixth  day, 
when  it  was  drawn  off. 

At  one  month  the  wine  was  clear,  showed  good  flavor  and  aroma,  medium  acid,  high 
astringency,  was  of  good  quality,  and  still  slightly  sweet  At  three  months  a  micro- 
scopical examination  of  the  lees  showed  them  tobe  sound,  and  the  wine  was  racked  for  the 
second  time.  The  wine  was  clear,  with  good  bouquet  and  flavor— a  very  agreeable  wine, 
but  with  a  trace  of  sugar.  At  five  months  the  lees  showed  a  few  filaments,  and  the  wine 
was  pasteurized.  It  was  bright,  but  still  a  little  sweet,  and  the  taste  was  slightly 
affected  by  secondary  fermentation.  At  eight  months  it  was  racked  for  the  third  time, 
and  at  twelve  months  had  lost  all  its  sweetness ;  it  was  clear,  and  still  showed  good 
quality,  but  it  had  deteriorated.    It  was  bottled,  but  did  not  keep  well  in  bottle. 

No.  1460.  AffefUhaler^  from  Fresno.  Received  August  31,  1891,  in  good  condition. 
The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.48%  of  acid.  The  grapes 
weighed  50.25  pounds,  and  were  crushed  on  the  day  they  were  received.  The  tempera- 
ture of  the  must  at  crushing  was  66°  and  the  maximum  of  83°  was  reached  on  the  fifih 
day.    The  wine  was  still  a  little  sweet  on  the  eighth  day,  when  it  was  drawn  off. 

At  three  weeks  the  wine  was  very  rough  and  astringent,  cloudy,  but  quite  dry.  At 
six  weeks  it  was  bright,  with  good  aroma  and  full  and  pleasing  flavor.  At  two  months 
it  was  racked.  At  four  months  it  was  bright,  a  very  good  wine,  much  softened  down, 
and  nearly  mature  (there  were  only  two  gallons).  Tastings  at  six  and  at  eight  months 
ahowed  that  the  wine  retained  its  good  quality,  and  had  improred.  At  eight  months  it 
was  put  in  glass.  At  three  years  and  a  half  it  was  bright,  with  well-settled  deposit, 
lacking  in  bouquet,  but  of  very  good  flavor,  smooth,  clean-tasting,  and  of  good  and 
sufficient  color. 

No.  1541.  Affenthaler,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8,  1801,  in  fair  condition.  The  grapes  were  thin-skinned,  somewhat 
crashed,  and  mature.  The  must  showed  25.0%  of  solid  contents  by  spindle  and  0.34;.  of 
acid. 

No.  1571.  AffetUhaler,  from  Mission  San  Jos^.  A  sample  for  must  analysis  and  color 
test  was  received  October  9,  1891,  in  good  condition.  The  must  showed  21.95%  of  solid 
contents  by  spindle  and  0.77%  of  acid. 

No.  1583.  AffefUhaler^  from  Mission  San  Jos6.  Received  October  16,  1891,  in  fair  con- 
dition. The  must  showed  23.9%  of  solid  contents  by  spindle,  and  0.63%  of  acid.  There 
were  169  pounds,  which  were  crushed  at  a  temperature  of  70°.  The  maximum  tempera- 
ture, reached  on  the  third  day,  was  91°.  On  the  fourth  day  the  wine  was  dry,  ancTwas 
drawn  off. 

At  one  month  the  wine  was  clear,  very  rough,  and  showed  some  aroma.  At  live 
months  it  was  bright,  an  excellent,  very  solid  wine,  but  with  little  bouquet.  At  ten 
months  it  was  racked  for  the  third  time.  The  lees  were  examined  at  one,  four,  and  five 
months,  but  no  unsound  ferments  were  found.  At  sixteen  months  the  wine  was  in  good 
order,  had  developed  some  bouquet,  was  of  good  quality,  but  slightly  bitter.  At  eighteen 
months  it  was  racked,  and  part  bottled ;  at  twenty-two  months  the  rest  was  bottled.  At 
two  vears  and  four  months  the  bottled  wine  was  tasted ;  both  bottlings  were  bright  and  of 

f:ooa  color;  that  last  bottled  had  been  injured  by  remaining  too  long  in  a  small  keg ; 
be  second  bottling  was  a  full,  generous  wine,  with  some  bouquet  and  oi  full  flavor,  but 
too  rough  and  not  aged  enough  in  wood. 
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No.  1646.  AffetUhahr,  from  Paso  Hobles  station.  A  sample  for  must  analysis  was 
received  September  16,  1892,  in  good  condition.  The  must  showed  22.6%  of  solid  con- 
tents by  spindle  and  0.73/:  of  acid. 

No.  1767.  Affenthalerj  from  Paso  Kobles  station.  A  sample  for  must  analysis  was 
recelTed  October  13,  1892,  in  good  condition.  The  must  showed  23.9%  of  solid  contents 
by  spindle  and  0.43%  of  acid. 

No.  1793.  Affenthaler^  from  Mission  San  Jos4.  Keceived  October  21, 1892,  in  poor  con- 
dition. The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.72^^  of  acid.  The 
131.5  pounds  were  crushed  at  a  temperature  of  63®,  and  reached  a  maximum  of  87®  on 
the  third  day.  The  wine  was  nearly  dry  on  the  fourth  day,  and  was  drawn  off  on  the 
fifth. 

In  one  month  the  wine  was  clear,  and  was  racked  and  taken  to  the  cellar.  At  three 
months  it  was  bright,  clean- tasting,  with  high  acid  and  astringency,  some  bouquet  and 
flavor;  in  general,  a  very  agreeable  wine.  At  five  months  it  was  in  good  order,  faintly 
sweet,  but  sound.  It  was  racked  for  the  second  time,  and  at  ei^ht  months  was  quite 
dry,  but  still  raw.  At  ten  months  it  was  still  very  rough  and  astringent,  but  promising. 
Four  months  later  it  had  improved,  but  was  not  mature.  At  eighteen  months  it  was 
bottled.  • 

No.  1804.  Affenlhaler,  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  1, 1893,  in  ^ood  condition.  The  bunches  were  of  medium  size,  com- 
pact :  the  berries  small  and  thick-skinned.  The  must  showed  21.1  /  of  solid  contents  by 
spinole  and  0.93'  of  acid. 

No.  1885.  Affenthaler,  from  Paso  Uobles  station.  A  sample  for  must  analysis  was 
received  September  21,  1893,  in  good  condition.  The  bunches  were  small  and  loose;  the 
berries  soft,  thin-skinned,  with  some  flavor,  and  mature.  The  must  showed  22.2/^  of 
solid  contents  by  spindle  and  0.39,;  of  acid. 

No.  1984.  Affenthalery  from  Slission  San  Josig.  Received  October  19, 1893,  in  good  con- 
dition. The  bunches  were  of  medium  size,  conical,  winged,  well  filled,  but  not  com- 
pacted; the  berries  were  small,  round,  thin-skinned,  juicy,  mature.  The  must  showed 
24.8  {  of  solid  contents  by  spindle  and  0.71,  of  acid.  The  115  pounds  were  crushed  at  a 
temperature  of  60®,  and  attained  a  mazinium  of  88®  on  the  third  day.  The  wine  was 
dry  on  the  fifth  day,  and  was  drawn  off  on  the  sixth. 

At  one  month  the  wine  was  clear,  but  extremely  rough.  It  was  racked  and  taken  to 
the  cellar,  and  at  three  months  was  bright,  with  very  marked  acid  and  astringency,  full 
and  agreeable  bouquet  and  flavor,  a  wine  of  good  promise.  At  four  months  it  was  racked 
for  the  second  time,  and  at  seven  months  it  had  improved,  but  was  still  very  rough  and 
showed  excellent  keeping  qualities.  At  ten  months  the  lees  showed  $.  ptutorianus;  the 
wine  was  in  good  order,  but  still  very  rough.  A  month  later  it  was  racked  and  in  part 
bottled.  At  sixteen  months  the  wine  was  in  good  order,  improved  in  bouquet  and  flavor, 
of  clean  taste,  a  full,  rich  wine,  but  not  quite  mature.    A  month  later  it  was  bottled. 

No.  2132.  Affenlhaler,  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  3, 1893,  in  good  condition.  The  bunches  were  small,  conico-cylindrical,  com- 
pact ;  the  berries  were  small,  shriveled,  much  overripe,  but  with  a  fresh  taste.  The  must 
showed  26.3/  of  solid  contents  by  spindle  and  0.54  ^  of  acid. 
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BED  BURGUNDY  TYPE. 
(For  further  description,  see  Yli  Kept.  1887-89,  p.  ^.) 

Notwithstanding  the  general  failure  of  the  Burgundy  grapes  proper 
(the  Pinots)  in  California,  there  are  some  very  good  as  well  as  some  very 
bad  wines  which  are  sold  here  under  the  name  of  Burgundies.  They 
have,  however,  very  seldom  much  resemblance  to  the  Burgundies  of 
France,  and  in  fact  differ  so  much  among  themselves  that  there  is  not 
even  a  type  of  wine  which  could  be  called  California  Burgundy.  The 
reason  for  the  repeated  failures  to  make  and  keep  good  Pinot  wines  is 
doubtless  to  be  looked  for  in  the  lack  of  proper  methods  and  care  in 
fermentation.  The  Bordeaux  and  Italian  varieties  have  given  univer- 
sally so  much  better  results  than  those  of  Burgundy  that  the  latter  are 
being  almost  entirely  abandoned;  but  with  proper  control  of  temperature, 
and  exclusion  of  injurious  germs  during  fermentation  and  the  first 
months  of  keeping,  we  shall  doubtless  be  able  to  make  as  good  or  better 
wines  of  the  more  delicate  Pinots.  It  is  very  much  to  be  desired  that 
this  should  be  done,  for  the  American  and  English  taste  prefers,  in  gen- 
eral, the  smooth  Burgundy  type  to  the  somewhat  harsher  Clarets. 

PINOTS. 
(See  Vit  Kept.  1885-86,  p.  77 ;  1887-89,  p.  90.) 

The  latest  investigations  of  this  group  of  grapes  confirm  the  opinions 
expressed  in  the  last  Viticultural  Report.  Under  the  conditions  of 
wine-making  in  California,  it  is  next  to  impossible  to  make  and  keep  a 
perfectly  sound  wine  of  Pinots  alone.  In  some  localities  it  is  doubtless 
possible  to  make  a  Pinot  wine  of  high  quality  and  to  age  it,  but  only 
with  a  minute  attention  to  detail  and  an  elaborate  care,  which  no  price 
that  is  likely  to  be  obtained  at  present  would  justify.  The  grapes  would 
have  to  be  picked  at  exactly  the  right  degree  of  ripeness,  handled  with 
the  greatest  care  to  avoid  breaking  the  berries,  and  then  fermented  and 
kept  in  a  perfect  cellar,  where  the  conditions  of  temperature,  ventila- 
tion, and  cleanliness  were  under  perfect  control. 

Nearly  all  the  Pinot  wines  made  at  the  experimental  cellar  have  beiai 
injured  by  secondary  fermentations,  principally  on  account  of  the  poor 
condition  in  which  the  grapes  have  been  received,  it  being  almost 
impossible  to  ship  such  delicate  grapes  without  crushing  them  and 
allowing  them  to  become  attacked  by  injurious  organisms,  before  they 
can  be  put  into  the  fermenting-vat.  For  the  hot  interior  localities  the 
Pinots  must  be  unhesitatingly  rejected.  In  the  cooler  localities  of  the 
Coast  Range  they  may  be  utilized  by  blending  in  the  fermenting-vat 
with  some  more  acid  and  more  robust  variety,  such  as  the  Gamai 
Teinturier,  but  with  some  sacrifice  of  their  smooth  Burgundy  character. 
Their  juice  has  entered  into  the  composition  of  some  of  the  best  cham- 
pagne wines  made  in  this  State. 
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Bbcord  of  Tbbatmbnt. 

No.  1219.  Blatter  Burgunder,  from  Fresno.  A  sample  for  must  analvsis  was  received 
August  25, 1890,  in  poor  condition—crushed,  overripe,  and  some  of  toe  berries  dried. 
The  must  showed  21.5%  of  solid  contents  by  spindle  and  0.(>9%  of  acid. 

No.  1224.  Pinot  8t.  George,  from  Fresno.  A  sample  for  must  analysis  was  received 
Auf^ust  25,  1890,  in  good  condition,  but  overripe.  The  must  showed  2^.0%  of  solid  con- 
tents by  spindle  and  0.62.^  of  acid. 

No.  1232.  Blauer  Burgunder,  from  Fresno.  A  sample  for  must  analysis  was  received 
August  25, 1890,  in  ^ood  condition,  but  overrioe,  and  with  some  dried  berries.  The  must 
showed  25.4%  of  solid  contents  by  spindle  ana  0.42%  of  acid. 

No.  1258.  Finots  (mixed),  from  Mission  San  Jos4.  Received  September  26,  1890,  in 
fair  condition,  but  somewhat  bruised  on  account  of  loose  packing.    The  grapes  were 


day  after  arrival  and  fermented  with  some  Meunier  in  the  proportion  of:  Pinots,  250  lbs., 
and  Meunier,  84.5  lbs.  The  temperature  of  the  must  was  67°,  and  the  maximum  reached 
was  97°,  on  the  fourth  day.  On  the  fifth  day  the  murk  was  nearly  dry,  and  was 
drawn  off. 

The  wine  remained  cloudy,  and  fermented  slightly  for  a  month,  though  at  the  end 
of  that  time  no  sugar  was  perceptible  to  the  taste.  At  two  months  the  lees  were  well 
settled,  and  a  microscopic  examination  showed  no  unsound  ferments.  At  this  stage  the 
wine  was  clear,  but  still  giving  off  carbonic  gas ;  it  was  of  medium  acid,  low  astringency, 
and  good  body,  had  a  bitter  after-taste,  and  was  undeveloped  and  flat.  A  week  later  It 
was  racked  for  the  second  time,  and  at  four  months  it  was  still  clear,  but  had  a  suspi- 
cious smell.  An  examination  of  the  lees  showed  filaments,  so  the  wine  was  pasteurized. 
Three  months  after  pasteurizing  it  was  bright,  the  unpleasant  odor  had  almost  disap- 
peared, and  the  wine  was  light,  smooth,  and  of  fair  quality.  Two  months  later  it  was 
racked  again,  and  at  fifteen  months  it  was  bright,  of  poor  color  and  bouquet,  of  fair 
flavor,  and  quite  mature.  Two  months  later  it  was  racked  and  part  put  in  glass.  At 
twenty-five  months  the  rest  was  bottled.  Both  samples  deteriorated  in  the  bottles,  on 
account  of  secondary  fermentations. 

No.  1325.  Frane  Pinot,  from  Cupertino.  A  sample  for  r^iust  analysis  was  received 
October  13, 1890,  in  fair  condition  and  quite  mature.  The  must  showed  26.3%  of  solid 
contents  by  spindle  and  0.54%  of  acid. 

No.  1332.    Pinot  St.  George,  from  Cupertino.    A  sample  for  must  analysis  was  received  * 
October  13, 1890,  in  good  condition,  but  with  some  dried  grapes.    The  must  showed  25.75% 
of  solid  contents  by  spindle  and  0.81%  of  acid. 

No.  1374.  Pinot  Noirien,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  17,  1890,  in  fair  condition,  a  few  berries  moldy  and  some  dried.  The  must 
showed  27.8%  per  cent  of  solid  contents  by  spindle  and  0.57%  of  acid. 

No.  1302.  Blauer  Burgunder^  from  Cupertino.  A  sample  for  must  analysis  was  re- 
ceived October  21, 1890,  in  bad  condition ;  some  berries  moldy,  and  many  shriveled  and 
overripe.    The  must  showed '29.7%  of  solid  contents  by  spindle  and  0.34%  of  aci^. 

No.  1437.  Blauer  Bur^iunder,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  August  27,  1891,*in  good  condition.  The  must  showed  23.6%  of  solid  contents  by 
spindle  and  ().^%  of  acid. 

No.  1484.  Pinot  St.  George,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  1, 1891,  in  good  condition.  The  must  showed  19.7%  of  solid  con- 
tents by  spindle  and  0.54%  of  acid. 

No.  1506.  Frane  Pinot^  from  Mission  San  Jos^.  Received  September  27,  1891^  in  poor 
condition.  The  must  showed  25.0%  of  solid  contents  by  spindle  and  0.61%  of  acid.  ^  lie 
gTApes  were  mixed  with  No.  1507,  Meunier,  and  No.  1508,  Pinot  St  George,  in  the  fol- 
lowing proportions:  Franc  Pinot,  70  lbs.;  Meunier,  59.5  lbs.;  Pinot  St.  George,  45.25  I  by. 
The  temperature  of  the  grapes  at  crushing  was  67°,  and  the  maximum  reached  was  97^, 
on  the  third  day.  On  the  fourth  day,  when  the  murk  was  still  a  little  sweet  and  ferment- 
ing slowly,  it  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  drv  but  fiat,  though  somewhat  better  than 
the  Pinot  de  Pemand.  The  lees  were  examinea,  and  were  apparently  sound,  but  a  month 
later  the  taste  was  a  little  suspicious  and  the  wine  was  pasteurizea  for  safety.  It  was 
then  blended  with  No.  1504,  Pmot  de  Pemand. 

No.  1608.  Pinot  St.  George,  from  Mission  San  Jos^.  Received  September  27,  1891,  in 
poor  condition.  The  must  showed  25.0%  of  solid  contents  by  spindle,  and  0.53%  of  acid. 
The  grapes  were  mixed  with  No.  1506. 

No.  1588.  Blauer  Burgunder,  from  Mission  San  Jos4.  A  sample  for  must  analysis  was 
received  October  16, 1891,  in  poor  condition.  The  must  showed  28.0%  of  solid  contents  by 
spindle,  and  0.54%  of  acid. 

No.  1624.  Pinot  St.  George,  from  Tulare  station.  A  sample  for  must  analysis  was 
reoeiyed  September  1,  18J9^  in  good  condition.  The  must  showed  22.15%  of  solid  contents 
by  spindle  and  0.87%  of  acid. 
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No.  1638.  Pinots,  from  Mission  San  Jos6.  Received  September  13, 1892,  in  good  con- 
dition, but  not  quite  mature.  The  must  showed  22.7°/  of  solid  contents  by  spindle,  and 
0.75%  of  acid.  The  weight  of  grapes  crushed  was  310  lbs.  The  temperature  at  crushing 
was  64°,  and  the  maximum,  reached  on  the  third  day,  94°.  On  the  sixth  day  the  wine 
was  quite  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar;  it  was  dry  and  nearly 
clear.  At  four  months  it  was  bright,  of  good  bouquet  and  flavor,  fruity,  clean-tasting, 
and  sound.  A  little  later  the  lees  were  examined  and  showed  a  little  acetic  taint,  but 
no  filaments.  Two  months  later  the  wine  was  in  good  condition  ;  it  had  kept  well,  and 
was  a  very  good  wine,  with  full  and  pleasing  flavor  and  bouquet.  At  eight  months  it 
had  been  racked  twice,  and  had  changed  little  from  the  last  tasting.  After  this  it  dete- 
riorated, and  at  flfteen  months  was  bright  and  of  fair  quality,  liad  Kept  well  for  a  Pinot, 
but  was  a  little  flat.  At  nineteen  months  it  was  bottled.  At  thi%e  years  and  a  half  the 
bottled  wine  was  bright  and  showed  good  quality,  but  was  not  quite  clean-tasting. 

No.  1744.  Pinot  St.  George^  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  13,  1©2,  in  good  condition.  The  must  showed  21.1%  of  solid  con- 
tents by  spindle  and  0.35%  of  acid. 

No.  1809.  Franc  Pinoty  from  Amador  station.  *A  sample  for  must  analysis  was 
received  September  1,  1893,  in  fair  condition ;  the  grapes  were  small  and  unevenly 
ripened,  many  of  them  were  abortive  and  green.  The  must  showed  23.3%  of  solid  con- 
tents by  spindle  and  0.56%  of  acid. 

No.  1819.  Pinot,  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  8, 1893,  in  good  condition.  The  bunches  were  small,  cylindrical,  compact ;  the 
berries  thin-skinned  and  juicy.  This  sample  was  labeled  Serine,  but  by  mistake,  as  it 
was  evidently  a  Plnot.  The  must  showed  22.8%  of  solid  contents  by  spindle  and  0.53%  of 
acid. 

No.  1910.    Pinot  St.  George,  from  Paso  Robles  station.    Received' October  5,  1893,  in 

food  condition.  There  were  some  bunches  of  another  variety  mixed  with  the  sample, 
he  Pinot  had  small  bunches  of  very  ripe  and  somewhat  shriveled  berries,  the  otner 
variety  had  larger,  firmer,  and  unsliriveied  berries.  The  must  showed  23.6%  of  solid 
contents  by  spindle  and  0.41%  of  acid.  Fifty-nine  pounds  of  grapes  were  crushed  at  a 
temperature  of  66°.  The  maximum  temperature  reached  was  82°,  on  the  second  day. 
The  wine  was  dry  on  the  fourth  day,  when  it  was  drawn  off. 

In  three  weeks  the  wine  was  racked  and  taken  to  the  cellar ;  it  was  nearly  clear,  bat 
tasted  flat.  At  three  months  it  was  clear,  smooth,  and  well  flavored,  but  lacked  fresh- 
ness; at  four  months  it  was  racked  for  the  second  time.  At  seven  months  it  had 
changed  little ;  it  was  a  fair  wine,  but  not  quite  clean-tasting.  At  ten  months  it  had 
improved,  and  was  bright  and  sound,  but  very  light  in  color.  A  month  later,  the  quan- 
tity being  so  small,  it  was  bottled. 

No.  2005.  Pinot  St.  George,  from  Tulare  Station.  A  sample  for  must  analysis  was 
received  October  23,  1893,  in  good  condition.  Some  other  grape  was  mixed  with  the 
Pinot  The  Pinot  had  small,  well-filled  bunches  of  small  berries,  overripe^,  but  not 
shriveled.    The  must  showed  23.1%  of  solid  contents  by  spindle  and  0.32%  of  acid. 

No.  2064.  Pinot  St.  George^  from  Mission  San  Jos4.  A  sample  for  must  analysis  was 
received  October  31,  1893,  in  good  condition.  The  bunches  were  small,  regular,  close, 
cylindrical,  with  a  small  wing ;  the  berries  were  small,  shriveled,  overripe.  The  must 
showed  28.6%  of  solid  contents  by  spindle  and  0.47%  of  acid. 

No.  2077.  Franc  Pinot,  from  Mission  San  Jos6.  Received  November  3, 1893,  in  good 
condition.  The  bunches  were  small,  comp>act,  cylindrical,  with  a  small  shoulder ;  the 
berries  were  small,  soft,  commencing  to  shrivel,  and  much  overripe.  The  must  showed 
28.3^:  of  solid  contents  by  spindle  and  0.48%  of  acid.  There  were  89.5  lbs.  crushed  at  a 
temperature  of  67°.  The  maximum,  reached  on  the  fourth  day,  was  85°.  The  wine  was 
nearly  dry  on  the  sixth  day,  when  it  was  drawn  off. 

At  one  month,  when  the  wine  was  racked  and  taken  to  the  cellar,  it  was  clear,  bat 
very  bitter.  At  two  months  it  was  clear  and  of  good  flavor,  but  still  bitter.  After  thia 
it  improved,  but  did  not  quite  lose  its  bitterness.  At  ten  months  the  wine  was  bottled, 
on  account  of  the  smallness  of  the  sample. 

No.  1226.  Pinot  de  Pernand,  from  Fresno.  A  sample  for  must  analysis  was  received 
August  25,  1890,  in  good  condition,  but  overripe.  The  must  showed  24.55%  of  solid  con- 
tents by  spindle  and  0.54%  of  acid. 


No.  1367.     Pinot  de  Pernand,  from  Cupertino.    A  sample  for  must  analysis 
received  October  17, 1890,  in  fair  condition,  but  somewhat  overripe  and  shriveled.     The 
must  showed  25.9%  of  solid  contents  by  spindle  and  0.76%  of  acid. 

No.  1480.  Pinot  de  Pernnndj  from  Paso  Robles.  A  sample  for  must  analysis  was 
received  September  3, 1891,  in  good  condition.  The  bunches  were  small ;  the  berries 
were  very  small,  not  very  sweet,  but  matured.  The  must  showed  21.3%  of  solid  contents 
by  spindle  and  0.48 %  of  acid. 

No.  1504.  Pinot  de  Pemand,  from  Mission  San  .Tos^.  Received  September  27, 1891,  in 
fair  condition ;  a  little  mold.  The  must  showed  24.55%  of  solid  contents  by  spindle  and 
0.63  :  of  acid.     There  were  101  lbs.  of  grapes  crushed  at  a  temperature  of  67* ;  and  the 
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maximum  temperature  reached,  on  the  third  day,  was  93°.    On  the  fourth  day  the  wine 
was  still  a  little  sweet  and  fermenting  slowly,  when  it  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  but  tasted  flat.  At  two  months  the  lees 
showed  a  very  few  filaments  and  the  wine  tasted  a  little  suspicious,  so  it  was  pasteur- 
ized and  blended  with  No.  1506.  Pinot  from  Mission  San  Jos6.  At  six  months  the  blend 
was  clear,  smooth,  with  some  flavor  and  a  little  bouquet,  low  acid,  medium  astringency, 
fairly  pleasing,  but  rather  flat  It  was  racked  for  the  third  time,  and  again  at  eleven 
months.  At  seventeen  months  it  showed  improvement  and  had  Kept  excellently.  It 
was  racked  again  at  nineteen  months  and  part  bottled.  At  twenty-three  months  the 
rest  was  bottled.  At  three  years  and  a  half  both  wines  were  in  flrst-class  order,  fresh 
and  clean-tasting,  and  with  excellent  bouquet  and  fall  flavor.  The  earlier  bottling  was 
the  better,  was  perfectly  sound,  and  a  wine  of  high  character,  the  bouquet  was  remark- 
able, dnd  the  only  fault  it  had  was  a  slight  greenness ;  the  later  bottling  had  a  slight 
taint  of  acetic  acid.    Some  of  the  wine  bottled  at  eleven  months  had  spoiled. 

No.  1702.  Pinot  de  Pernand,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  29, 1892,  overripe  and  badly  shriveled.  The  must  showed  28.9%  of 
solid  contents  by  spindle  and  0.39/^  of  acid. 

Xo.  1799.  Pinot  de  Pernand,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  August  31, 1893,  in  ^ood  condition.    The  grapes  were  smaller  than  those  of  the 


average  Pinot  de  Pernand,  ]uicy,  tasteless,  the  bunches  well  filled. 
■  of  solid  contents  by  spindle  and  0.67?/  of  acid. 


The  must  showed 


'  /a 


23.3\ 

Xo.  1867.  Pinot  de  Pernand,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  15, 1893,  in  jzrood  condition.  The  grapes  were  mixed  with  a  few 
bunches  of  Petit  Hirah.  The  bunches  were  small,  and  the  berries  very  sweet  and  over- 
ripe.   The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.57%  of  acid. 


MEUNIER. 


Synonyms:    Miiller  traube ;  Miller  grape. 

Description, — More  productive  but  less  vigorous  than  the  Franc  Pinot; 
canes  long,  slender,  trailing,  often  downy;  young  shoots  very  thickly 
covered  with  white  down;  leaves  of  medium  size,  round  without  sinuses, 
white  downy  on  both  sides,  falling  early;  bunches  small,  close,  short- 
cylindrical;  berries  small,  round,  on  short  pedicels,  very  juicy,  and 
with  rather  thick  skin. 

The  Meunier  is  simply  one  of  the  many  variations  of  the  ordinary 
Pinot.  It  is  one  of  the  most  noticeable,  on  account  of  the  abundance  of 
white  down  with  which  it  is  covered.  It  bears  rather  better  and  is  less 
liable  to  coulure  and  decay  than  the  Franc  Pinot,  but  otherwise  the 
remarks  under  that  variety  apply  equally  to  this. 

Analtsss  of  Musts. 
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Color  Rsadikgs. 


I 
MEUNIER.  ;   At  Pressing. 


1893— N  o.  2067.    Cupertino 

No.  2078.    3Iis8ion  San  Jos6 


40.0        2VR 
33.6        4VU 


Record  of  Trxatmbnt. 

No.  1212.  Meunier^  from  Fresno.  A  sample  for  must  analysis  was  received  August 
25,  1890,  in  fair  condition ;  overripe  and  somewhat  dried.  The  must  showed  24.1:  of 
solid  contents  by  spindle  and  0.41%  of  acid. 

No.  1259.  MennieTf  from  Mission  San  Jo86.  Received  September  26, 1890,  in  poor  con- 
dition, mature.  The  must  showed  24.6°/  of  solid  contents  oy  spindle  and  0.57  of  acid. 
The  grapes  were  fermented  with  No.  1258,  Pinot  from  Mission  San  Jos6. 

No.  1280.  Meunier^^  from  Cupertino.  A  sample  for  must  analysis  was  received  October 
2, 1890,  in  fair  condition.  The  bunches  were  of  fair  size ;  the  berries  overripe  and  com- 
mencing to  dry  up.  The  must  showed  24.55  ;^  of  solid  contents  by  spindle  and  0.53  of 
acid. 

No.  1607.  jtfijuntcr,  from  Mission  San  Jos6.  Received  September  27.  1891.  in  poor 
condition.  The  must  showed  25.86%  of  solid  contents  by  spindle  and  0.52%  of  acid.  The 
grapes  were  fermented  with  No.  i5i)&,  Franc  Pinot. 

No.  1558.  Meunier,  from  Paso  Robles.  A  sample  for  must  analysis  was  received 
October  8.  1891,  in  good  condition.  The  bunches  were  small  and  compact ;  the  berries 
small  and  round  and  much  firmer  than  is  usual  with  Meunier.  The  grapes  were  mature, 
and  the  must  showed  22.15%  of  solid  contents  by  spindle  and  0.66%  of  acid. 

No.  1691.  Meunier^  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29,  1X92,  in  good  condition.  The  must  showed  22.4%  of  solid  contents  by 
spindle  and  0.30%  of  acid.  • 

No.  1746.  Meunier,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  23.5%  of  solid  contents 
by  spindle  and  0.39%  of  acid. 

No.  1808.  Meunier,  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  1, 1893,  in  fair  condition.  The  grapes  were  small  and  unevenly  ripened.  The 
must  showed  23.7%  of  solid  contents  by  spindle  and  0.51%  of  acid. 

No.  2057.  Meunier,  from  Cupertino.  A  sample  for  must  analysis  was  received  October 
81, 1893,  in  good  condition.  The  bunches  were  under  medium  size,  conico-cylindrical, 
close ;  the  berries  small,  half-dried,  over-mature.  The  must  showed  26.7%  of  solid  con- 
tents by  spindle  and  0.69%  of  acid. 

No.  2078.  Meunier,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was  received 
November  3, 1893,  in  fair  condition,  much  overripe,  and  the  berries  dried  up.  The  must 
showed  28.0%  of  solid  contents  by  spindle  and  0.45%  of  acid. 

ROBIN   NOIR. 

(See  Vit.  Rept.  1885-86,  p.  69;  1887-89,  p.  108.) 

The  results  of  the  tests  made  of  this  variety  at  the  newer  stations  are 
not  such  as  to  encourage  its  planting  in  the  warmer  sections  of  the 
State.  At  Tulare  the  must  attains  high  sugar  contents,  but  is  lacking  in 
acid,  and  the  vines  expend  their  strength  principally  on  the  second  crop. 
At  Paso  Robles  the  vines  bear  better,  but  the  wine  is  not  of  high  qual- 
ity and  lacks  tannin.  At  the  Amador  station  the  vine  is  a  moderate 
grower  and  good  bearer  when  pruned  half-long,  the  grapes  are  well 
flavored  and  with  fair  color;  they  have  not  yet  been  tested  as  to  their 
wine-making  qualities,  but  they  retain  fair  acid  with  a  high  percentage 
of  sugar. 


RED  BUBGHNDY  type — ROBIN  NOIB. 
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RscoRD  OF  Trxatment. 

No.  1290.  Robin  noitj  from  Fresno.  A  sample  for  must  analysis  was  received  August 
26,  1880,  in  ^ood  condition,  bat  somewhat  dried  and  over-mature.  The  must  showed 
27.45%  of  solid  contents  by  spindle  and  0.43%  of  acid. 

No.  1284.  Robin  notr,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  3, 1890,  in  good  condition.  The  must  showed  21.6%  of  solid  contents  by  spindle 
and  0.81%  of  acid. 

No.  1428.  Robin  noir^  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  30, 1890,  in  fair  condition  and  mature.'  The  must  showed  24.46%  of  solid 
contents  by  spindle  and  1.05%  of  acid. 

No.  1604.  Robin  noir^  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29,  1892,  in  good  condition.  The  must  snowed  24.8%  of  solid  contents  by 
spindle  and  0.34%  of  acid. 

No.  1792.  Robin  notr,  from  Mission  San  Jos^.  Received  October  21, 1892,  in  poor  condi- 
tion. The  must  showed  22.5%  of  solid  contents  by  spindle  and  0.91%  of  acid.  The  grapes 
were  crushed  and  fermented  with  No.  1791,  Carignane,  from  Mission  San  Jos^. 

No.  1807.  Robin  noir^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  1, 1893,  in  good  condition.  The  bunches  were  well  filled,  tne  berries  small, 
hard,  and  tasteless.  The  must  showed  21.75%  of  solid  contents  by  spindle  and  0l93.'^ 
of  acid. 

No.  1053  Robin  notV,  from  Paso  Robles  station.  Received  October  15,  1893,  in  fair 
condition.  The  bunches  were  of  over  medium  size,  irregularly  conical,  very  compact, 
the  lower  ends  turned  to  one  side:  the  berries  were  of  medium  size,  round,  thick- 
skinned,  juicy,  fresh- tasting,  but  with  little  flavor,  mature.  The  must  showed  23.7%  of 
solid  contents  by  spindle  and  0.58%  of  acid.  The  107  lbs.  crushed  were  started  at  a  tem- 
perature of  64®,  and  reached  a  maximum  of  85®  on  the  third  day.  The  wine  was  dry 
on  the  fourth  day,  and  was  drawn  off  on  the  fifth. 

At  one  month  the  wine  was  nearly  clear,  very  astringent,  with  little  color  and  good 
flavor.  At  three  months  it  was  racked  for  the  second  time;  it  was  clear,  and  showed 
good  quality,  but  still  retained  a  slight  sweetness,  and  was  not  quite  clean-tasting.  It 
remained  sub-sweet  for  some  time,  but  finally  became  dry,  and  at  ten  months  was  of 
fair  quality;  it  was  racked  for  the  third  time,  and  part  put  in  bottle.  At  sixteen 
montns  it  was  in  good  order,  dry,  with  little  color,  somewhat  "6vent^."  Three  weeks 
later  it  was  bottled. 

No.  1971.  Robin  noir,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
October  16, 1893,  in  good  condition.  The  bunches  were  very  small,  conical,  compact; 
the  berries  small,  nearly  round,  very  thick-skinned,  soft,  juicy,  with  full  acid,  but  little 
color.  The  grapes  had  the  appearance  of  second  crop.  The  must  showed  24.45%  of 
solid  contents  by  spindle  and  0.45%  of  acid. 
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67 


>^ 

O 

o 

5s 


< 

7} 


C 

IT 


ST. 

C 

pi 


o: 


5r. 


Body 


At  6  to  8 
Months. 


At  Pressdng. 


3 
& 

S 


Tannin 

Alcohol    by    Vol 
nme 

Ash 


oo2eoeo 


0> 

CO 


o 


s 


s 


CO 


s 


(O 


lO 


00 


c4 


^ 


s 

CO 


^  CO  Oi 


^§SS 


8 


C9 


<««co 

•       • 

e«eo 


m  CO 


00  A 

coo 


Acid  as  Tartaric. I 


8Q9e4io<-4co^ior^oo<m^i-(b»'^a>t^&i^^-H»eoeoa»io«coio 


Sogar  by   Copper] 
Test 1 


Solid  Contents  by 
Spindle 


00  O)  ^ 

eo»-i«o 


QD  CO  CO 


§B 


e^ 


Si 


O  tH  CO 
«Ofe»CQ 

•  •  • 

iHcoe* 


S8^S888g8S^gS§S28gSS2gSgg$£gS§5g 


e«e«e«e4C4  e« 


Vintage  of. 


8S; 


000000  aoooooooaooooDooaOdbdooo 


S'^NW'^c^ooeoeo 

X  00  90  00  00  00  OO 


H 
»-t 

< 

u 
o 

•J 


^  %Q^Q)  ^  ^  ^  ^  >4) 
CQeOCOiAOQCOCQaO 

oooooooo 

o3o8c3q8o34c8q9 


o  o 


©OOOOOOOO 

^  '^^  v^  9mA  m^  s^H  •^  ar^  ^^ 

eoOQQcnnonQQQQin 
•^«  f^  v^^  a^  v^M  v^^  '^v  V^ 


o 


c  a 
o  o 


4)  n 


o 


55 

O  O 

sa 


O  O  O  O     ,     I     i^'^Ijq 
fl  fl   S  C      I      •      '   A  o  o 

q>.S,q^<^555ooo 

pit  P«  PU  (Til—  -^  ^M   09  flO  09 

3  O  fl  D  3  S  C3  a  o4  oa 


d 
o 

-.  o  ** 
?*tf  o 

OHPu 


MM 
at  at 
M  M 


O  9  «  • 

CB  CB  IB  CS 

M  M  M  M 

O  9  9  9 

►  ►  ►  ► 


Number 


•-©iieoi 


^^-c•^QC<»•^c^^^••Te^Q^'^o®o> 

icpr<*o5e9cor<-adcoe!iooO'^-4Q«-4 
oogcoeoeooo-^coo^b^Oioooo 


UNIVERSITY   OF    CALIFORNIA. 


^       _ 


Body 


3  o 


At  6  to  8 
Months. 


At  Pressing. 


Tannin 


I  Alcohol  by  Vol- 
I     ume 


Ash 


I  Acid  as  Tartaric. 

H  i       

CD  — 

&    ; 

S     i  Sugar  by  Copper 
,     Test 

I  Solid  Contents  by 
•     Spindle 

Vintage  of 


i  i  il  ig 

1           1           1           •           1          4 

5?  i  "i«^ 

k 

:  :eiic 

\       ■ 

1 
1 
1 

1 

a 
1 

1 

'« 

II             III 

.._ 

— ! — 

-  - 

i  i  i§  i  ig 

1      *     1     *      1      ■     * 

coco       , 

■      1      •     •      1     1 

- 

-■ 

- 

1        1 

1       i 
1        1 

1        1 

8S  :  1  is  . 

•         •Ill* 

!    1 M  lo   ! 

i6  K<^  •«,  <itf«  m5 '<:$>«)  iq  ^  ^  lO 


• 

g?^ 

10  M 

FS 

i  i  i  i  !  i  1  !• 

!   !     1- 

Si 

sss 

g) 

^ 

!  1  s  :  :  :  !  jio 

•    1    1    !    !    !    1    !e« 

leooi- 

M  M  C4 


M  CV  M  W 


o 
o 


;3 


O  O 


m  n  C3 

«  0)  3 

■~^  ""^  ^ , 


S  O  O  fl  c 

M«B   CD   «  «0 

S  B8c9;3-^  S3 


0) 


s 


2 

03 


M 
O 


o  ■  n 


lOOacaoaocoxoOaoaDi 


rt  II  II 

M  M  N 

«  •  6 

C3  P  >>  >>  ^ 


od 


o  o 

COOQ 

01    CQ   00 
0)   OQ  00 

TT  .1-1  .p4  ( 

£>5S 


BO  a 

O  o 

03  03 

00  OQ 


o 

OB 
00 


^1^ 


00  OQ 

a>  4> 

2.S  o  o 

o 
-  00 

0  0  e»  03 


^  'i^   rt  rt  «• 


2 

es 


«  •  •  • 


Number 


?S$*^ 


10 


00 1>- 


SUMMARY   OF   ANALYSES   OP   RED   BLTIGUNDY  TYPE. 


69 


i^ 

;^ 

p        ■ 

1 

§3  i 

1        * 

• 

'      1 

£2  sJ  JS  ;;i  r?  3;  !2  SI  S2  22  SS  »  •  ® 
^  oq  c^  a  t>^  m  ^  cd  a>  <^  >Q  «  M  t. 


•     ■     I          ■     > 

:  ■  13  :  : 
i  1  !a  i  : 

1     t    1         II 

ill         ■     1 

is  is  '• 

i«isi 

•      •      • 

_•>        m         m  •        •        •         •        • 


'■^  •*"  O  •  O 

ev  C9  M 


Si 


o  o  o 

0  (3  fl 
^.  OS  q8  oS 
gOQGOOD 


o 


o 


-a  ^  !•  !•  «* 

at  O  M  S  H 


'0  UNIVERSITY   OF    CALIFORNIA. 


JURA  TYPE. 


There  is  a  class  of  full-bodied,  deep-colored  wines,  of  good  and  even 
high  character,  which  are  produced  at  various  places  in  the  region  of 
the  Rhone  from  the  slopes  of  the  Jura  Mountains  to  the  vineyards  of 
the  Hermitage.  These  wines  differ  markedly  from  the  delicate  Bur- 
gundies to  the  north,  and  equally  from  the  neutral  and  rancio  red  wines 
to  the  south.  They  resemble  to  some  extent  the  Medocs,  but  are  heavier 
than  the  Clarets  of  commerce.  They  may  be  considered  as  holding  an 
intermediate  pos^jbion  between  the  Medoc  wines  and  those  of  northern 
Italy.  Wines  made  from  Petite  Sirah,  Mondeuse,  and  Cesar  are  of  this 
type,  and  reach  their  highest  development  in  the  first  growth  of  the 
Hermitage,  made  principally  from  Petite  Sirah.  The  Beclan  makes  a 
wine  of  smoother  and  more  neutral  character,  which  is  used  to  modify 
the  occasionally  excessive  asperity  of  the  above  grapes.  Though  grown 
in  connection  with  the  grapes  of  this  type,  it  has  been  placed  among 
the  Southern  French,  on  account  of  the  different  character  of  its  wine. 

The  Petite  Sirah  and  Mondeuse  are  the  varieties  included  in  this  type 
which  have  shown  the  highest  quality  in  California.  The  former  has 
been  largely  abandoned,  on  account  of  its  poor  bearing  qualities;  but 
the  Mondeuse  is  deserving  of  a  much  more  extended  place  in  our  vine- 
yards than  it  has  at  present.  It  is  a  remarkably  regular  and  fairly 
abundant  bearer;  it  unites  quality  and  abundance  in  as  high  a  degree 
as  perhaps  any  other  red  grape  yet  tried.  It  is  especially  adapted  to 
the  coast  counties  wherever  the  ripening  is  not  too  late. 

One  of  the  most  valuable  grapes  of  this  category,  though  not  properly 
belonging  to  the  group,  is  the  Tinta  Valdepenas.  A  really  excellent  wine 
has  been  made  from  it  at  Tulare;  a  somewhat  surprising  result,  con- 
sidering the  climate  and  the  nature  of  the  soil  where  it  was  grown.  For 
rich  valley  soils  in  the  hotter  districts  probably  no  better  choice  could 
be  made  with  the  object  of  producing  dry  red  wines.  Some  of  the 
Italian  varieties  approach  it  in  adaptability  to  these  conditions,  but 
none  so  far  tried  surpass  it  in  the  quality  of  their  products. 

SIRAH. 
(See  Vit.  Kept.  1883^85,  p.  101;  1885-86,  p.  83;  1887-89,  p.  177.) 

But  for  its  liability  to  coulure  in  certain  localities,  there  would  doubt- 
less have  been  a  much  more  extended  planting  of  Petite  Sirah  than  there 
has  been.  At  Mission  San  Jose  and  in  parts  of  Napa  and  Sonoma  it 
has  given  excellent  results.  From  Oakville  and  Mission  San  Jose  it  is 
reported  as  producing  four  tons  per  acre  with  short-pruning.  In  the 
Livermore  Valley  and  in  parts  of  Napa,  it  has  been  much  less  satis- 
factory, and  no  system  of  pruning  seems  to  be  capable  of  combating  its 
tendency  to  drop  its  fruit.  The  remedy  seems  to  be,  as  pointed  out  in 
the  last  report,  to  choose  cuttings  from  fruitful  vines  only,  as  there  seem 
to  be  forms  or  variations  of  the  variety  more  subject  to  coulure  than 
others.  The  form  cultivated  at  the  stations  under  the  name  of  Serine 
sets  its  fruit  and  bears  much  better  than  the  form  cultivated  under  the 
name  of  Sirah. 

At  Tulare  the  vine  has  shown  itself  a  good  grower,  with  plenty  of 
foliage,  and  bears  from  three  to  four  tons  per  acre  with  long-pruning. 
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The  wine  produced  there  has  some  character,  fair  color,  good  body,  and 
medium  acid  and  astringency;  it  is  not  adapted  to  use  alone,  as  it  does 
not  keep  very  well  and  drops  its  color.  It  is  useful,  however,  to  blend 
with  an  acid  wine  of  less  character  and  color. 

The  grapes  received  from  Paso  Robles  in  good  condition  have  had  an 
average  composition  of  24.4%  of  sugar  and  0.55%  of  acid,  and  have  given 
a  wine  of  fair  quality,  good  body  and  astringency,  and  good,  stable  color. 
At  Amador  station  the  vine  grows  fairly  well  and  bears  about  two  and  a 
half  tons  per  acre,  but  goes  a  good  deal  to  second  crop,  and  gives  a  must 
low  in  acid.  The  average  composition  of  the  must  has  been  at  Cupertino 
26.2%  of  sugar  and  0.52%  of  acid,  and  at  Mission  San  Jos^,  where  it  has 
been  most  successful,  25.2%  of  sugar  and  0.72%  of  acid.  At  the  latter 
place  it  has  made  uniformly  an  excellent  wine  of  full  body  and  astrin- 
gency, of  good  acid  and  quality;  it  is  also  an  excellent  keeper. 
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No.  1242.  Petite  Sirah^  from  Margherita  Vineyard,  Fresno.  Received  August  2, 1890; 
in  fairly  good  condition.  Berries  somewhat  small  for  the  variety,  maturity  complete. 
The  must  showed  25.1%  of  solid  contents  by  spindle.  The  temperature  of  the  must  at 
crushing  was  67^,  and  tne  maximum  reached  was  91°,  on  the  third  day.  The  murk  was 
still  a  little  sweet  on  the  fifth  day,  when  it  was  drawn  off. 

The  wine  continued  to  ferment  slowly,  and  remained  cloudy  for  over  six  weeks  after 
pressing.  At  nine  weeks  it  was  clear,  without  bouquet,  with  little  flavor,  full  tannin, 
■and  meaium  acid.  At  this  date  it  was  pasteurized,  as  the  lees  showed  some  lactic  germa^ 
though  the  taste  was  as  yet  unaffected.  At  eight  months  the  wine  had  been  rackeoT  three 
times,  and  was  bright,  improved  in  flavor,  had  developed  a  little  bouquet,  but  was  still 
harsh.  It  continued  to  improve  up  to  the  age  of  about  fourteen  montns,  at  which  date 
it  was  nearly  mature  and  quite  sound.  It  was  bottled  at  nineteen  and  tw^enty-four 
months.  At  a  little  over  three  years  both  wines  were  tasted,  and  that  first  bottled  was 
found  to  be  the  better.  Both  wines  were  of  fair  quality,  of  good  flavor  and  body,  but 
without  bouquet  and  not  quite  clean-tasting. 

No.  1278.  Petite  Sirah,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  2,  1890,  in  good  condition.  The  bunches  were  loose  and  with  many 
small  berries.    The  must  showed  24.15%  of  solid  contents  by  spindle. 

No.  1296.  Petite  Sirak,  from  Mission  San  Jo86.  Received  October  3, 1890,  in  good  con- 
dition. The  berries  were  rather  small  and  manv  of  them  abortive.  The  must  showed 
25.3%  of  solid  contents  by  spindle.  The  temperature  of  the  must  was  68*»  at  crushing, 
And  the  highest  temperature  reached  was  89°,  on  the  third  day.  The  murk  was  nearly 
■dry  on  the  fourth  day,  and  was  drawn  ofi  on  the  fifth. 

The  wine  was  nearly  clear  within  three  weeks  from  pressing.  At  two  months  it  was 
quite  clear,  with  full  and  pleasing  flavor,  good  acid  and  astringency,  but  aroma  some- 
what masked  by  a  slight  moldiness.  At  three  months  the  lees  showed  a  few  lactic  fer- 
ments, and  the  wine  was  pasteurized.  At  seven  months  it  was  bright  and^  much 
improved,  full  flavored,  and  of  good  quality.  It  kept  remarkably  well,  considering  the 
small  size  of  the  sample,  and  at  fourteen  months  was  a  wine  of  high  quality,  in  excel- 
lent condition,  and  with  good  bouquet  and  rich  flavor.  At  sixteen  months  it  was 
bottled. 

No.  1341.  Serine,  from  Mission  San  Jos^.  Received  October  14, 1890,  in  bad  condi- 
tion, many  of  the  bunches  moldy.  The  must  showed  26.4%  of  solid  contents  by  spindle. 
The  temperature  of  the  grapes  at  crushing  was  67°,  and  the  maximum  reached  was  93^, 
on  the  fourth  day.  The  murk  was  nearly  dry  on  the  fifth  day,  and  was  drawn  off  on 
the  sixth. 

In  three  weeks  the  wine  was  clear,  still  a  little  sweet,  and  highly  astringent.  At 
three  months  it  was  bright,  full  flavored,  with  good  body,  high  astringency  and  alcohoL 
medium  acid,  and  in  general  a  good  wine.  The  lees  showea  a  few  lactic  ferraente,  and 
the  wine  was  pasteurized,  though  the  taste  was  still  unaffected.  The  wine  remained  a 
little  flat  for  some  time,  but  gradually  improved  up  to  the  time  it  was  bottled^at  six- 
teen months.  At  three  years  the  bottled  wine  was  bright,  highly  flavored,  full-bodied, 
and  generally  of  high  quality,  but  not  quite  clean-tasting. 

No.  1370.  Serine,  from  J.  T.  Doyle.  Cupertino.  A  sample  for  must  analysis  was 
received  October  17,  1890,  in  good  condition,  but  overripe.  The  must  showed  24.16%  of 
solid  contents  by  spindle. 

No.  1438.  Serine,  from  Tulare.  A  sample  for  must  analysis  was  received  August  27, 
1891,  in  good  condition.    The  must  showed  26.66%  of  solid  contents  by  spindle. 

No.  1472.  Serine,  from  Margherita  Vineyard,  Fresno.  Received  August  31,  1891,  in 
good  condition.  The  must  showed  26.2%  of  solid  contents  by  spindle.  The  temy^erature 
of  the  must  at  crushing  was  68°,  and  the  maximum  reached  was  83°,  on  t^e  third  day. 
The  murk  was  nearly  dry  on  the  seventh  day,  when  it  was  drawn  off. 

The  wine  remained  slightly  sweet  for  two  or  three  weeks  after  pressing,  but  at  five 
weeks  was  clear  and  dry.  At  six  weeks  it  was  clear,  full-bodied  and  well  flavored,  but 
with  a  suspicious  taste.  The  lees  showed  a  few  lactic  ferments,  and  the  wine  was 
pasteurized.  At  four  months  it  had  improved,  had  developed  some  bouquet,  but  still 
tasted  a  little  flat.  It  was  racked  four  times  during  the  first  year,  and  successive  tastings 
showed  a  gradual  improvement  up  to  the  time  it  was  bottled  at  sixteen  months,  when 
it  was  bright,  with  some  bouquet  and  flavor,  sound  and  clean-tasting.  At  three  j'ears 
and  a  half  the  wine  was  bright,  of  fair  color,  good  bou(}uet  and  flavor  \  a  very  agreeable 
wine  of  more  character  than  the  Mourastel,  but  not  quite  so  clean-tasting. 

No.  1492.  Petite  Sirah,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16,  1891,  in  good  condition,  small,  and  mature.  The  must  showed 
24.8%  of  solid  contents  by  spindle. 

No.  1564.  Serine,  from  Mission  San  Jo8<5.  Received  October  9,  1891,  in  fair  condition. 
The  must  showed  27.35%  of  solid  contents  by  spindle.  The  temperature  of  the  must 
at  crushing  was  60°  and  the  maximum  reached  was  87°,  on  the  fourth  day.  The  murk 
was  nearly  dry  on  the  sixth  day,  and  was  drawn  off  on  the  seventh. 

At  six  weeks  the  wine  was  clear,  with  some  aroma  and  full  flavor,  medium  acid,  and 
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^igh  astringency.  At  four  months  it  was  bright  and  of  very  good  quality,  showing  no 
-defect  but  a  slight  bitterness.  At  five  months  the  wine  was  full-bodied  and  ver^  good, 
with  a  slight  sub-sweetness,  but  quite  sound.  It  was  racked  three  times  during  the 
lirst  year,  and  remained  in  good  order  and  developed  well  up  to  the  time  it  was  bottled 
^t  sixteen  months. 

No.  1616.  Serine,  from  Tulare  station.  Received  August  29, 1892,  in  good  condition, 
and  mature ;  there  were  a  few  small,  abortive,  green  berries.  The  must  snowed  23.7%  of 
solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the 
maximum  reached  was  96°,  on  the  sixth  day.  The  murk  was  not  dry  till  the  eighth 
•day.  when  it  was  pressed. 

This  sample  was  fermented  with  No.  1617,  Mondeuse,  from  Tulare,  in  the  proportion 
of  727  of  Serine  to  28%  of  Mondeuse.  In  one  month  from  pressing,  the  wine  was  clear, 
soand,  and  dry,  but  tasted  a  little  flat.  At  four  months  it  was  bright,  had  good  flavor, 
•bat  the  odor  was  not  good,  and  the  after-taste  slightly  bitter.  The  lees  showed  some 
filaments,  so  the  wine  was  pasteurized.  Two  months  after  this  the  wine  was  racked ;  it 
had  improved  a  little,  but  was  not  quite  clean-tasting ;  its  color  was  fairly  good  for  a 
Tulare  wine.    It  was  bottled  at  nineteen  months. 

No.  1635.  Petite  Sirahy  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  6, 1892,  in  good  condition.  The  must  showed  25.1%  of  solid  contents  by 
spmdle. 

No.  1647.  Serine^  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
September  16,  1892,  in  good  condition.  The  must  showed  23.95%  of  solid  contents  by 
spindle. 

No.  1664.  Serinet  from  Amador  foothill  station.  A  sample  for  must  analysis  was 
received  September  19,  1892,  in  poor  condition.  The  must  showed  26.4%  of  solid  con- 
tents by  spindle. 

No.  1708.  Serine,  from  Mission  San  Jos^.  Received  October  5, 1892,  in  fair  condition. 
The  must  showed  23.25%  of  solid  contents  by  spindle.  The  tem})erature  of  the  grapes  at 
crashing  was  68°,  and  the  maximum  reached  was  91°,  on  the  third  day.  The  murk  was 
dry  on  the  fourth  day,  and  was  drawn  off  on  the  fifth. 

In  three  weeks  the  wine  was  clear  and  of  good  promise.  At  three  months  it  was 
bright,  of  full,  rich  flavor,  smooth,  and  of  high  quality.  At  Ave  months  it  had  improved, 
its  acid  and  astringency  oeing  very  marked.  At  this  date  it  was  racked  for  the  second 
time.  It  remained  bright  and  in  good  order,  retaining  its  good  quality  till  it  was  bottled 
at  eighteen  months. 

No.  1814.  Serine,  from  Tulare  station.  Received  September  1, 1893,  in  fair  condition, 
a  few  grapes  moldy.  The  bunches  were  compact^  the  oerries  small  and  without  flavor. 
The  must  showed  22.4%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at 
crushing  was  65°  and  the  maximum  reached  was  92°,  on  the  nfth  day.  The  murk  was 
dry  on  the  fifth  day,  when  it  was  drawn  off. 

In  three  weeks  tne  wine  was  clear,  and  was  racked  and  taken  to  the  cellar.  At  five 
months  it  was  clear  and  sound,  but  flat  and  of  poor  quality.  At  this  date  it  was  racked 
ior  the  second  time.  At  seven  months  it  had  unproved  somewhat,  but  was  not  fresh- 
tasting. 

No.  1879.  Petite  Sirah,  from  Paso  Robles  station.  Received  September  16,  1893,  in 
good  condition.  The  bunches  were  loose  and  small,  the  berries  small  and  well  flavored, 
and  mature.  The  must  showed  22.6%  of  solid  contents  by  spindle.  The  sample  was 
used  for  must  analysis  and  for  color  and  tannin  tests. 

No.  1895.  Serine,  from  Paso  Robles  station.  Received  September  28, 1893,  somewhat 
crashed,  but  otherwise  in  good  condition.  The  bunches  were  of  good  size,  not  compact ; 
the  berries  of  good  size,  well  colored,  and  mature.  The  must  showed  25.85%  of  solid 
<contents  by  spindle.  The  temperature  of  the  must  was  66°  at  crushing ;  the  maximum 
temperature  reached  was  87°,  on  the  fourth  day.  The  murk  was  dry  on  the  sixth  day, 
when  it  was  drawn  off. 

The  wine  was  somewhat  slow  in  clearing,  and  was  at  first  excessively  rough.  At  two 
months  it  was  nearly  clear,  highly  flavored,  and  of  full  body.  At  four  months  it  was 
clear,  agreeably  flavored,  and  smoother,  but  with  a  slightlv  bitter  after-taste.  At  five 
months  it  was  racked  for  the  second  time.  At  eight  months  it  had  improved,  but  was 
not  quite  clean-tasting. 

No.  1952.  Petite  Sirah,  from  Mission  San  Jos^.  Received  October  14,  1893,  in  poor 
condition,  having  been  too  long  on  the  road.  The  bunches  were  of  good  size,  irregular, 
well  filled,  but  not  compact.  The  grapes  were  well  flavored,  and  the  must  showed 
24.6%  of  solid  contents  by  spindle.  The  sample  was  used  for  must  analysis  and  for 
•color  and  tannin  tests. 

No.  2044.  Petite  Sirahi  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  October  31,  1893,  in  good  condition.  The  bunches 
were  under  medium  size,  conico-cylindrical,  loose,  much  coulured;  the  berries  were 
small,  oval,  mucli  shriveled,  overripe.  The  must  showed  28.6  ;^  of  solid  contents  by 
spindle. 
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No.  2052.  Serine^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analyslB  and  for 
color  and  tannin  tests  was  received  October  31, 1893,  in  good  condition.  The  bunches 
were  of  medinm  size,  long,  conico-cylindrical,  loose,  but  little  coulnred ;  the  berries 
were  small,  commencing  to  shrivel,  but  with  good  acid.  The  must  showed  28.2%  of 
solid  contents  by  spindle. 

No.  2076.  Serine,  from  Mission  San  Jo84.  Received  November  3, 1693,  in  good  condi- 
tion. The  bunches  were  under  medium  size,  long,  conico-cylindrical,  with  or  without  a 
small  wing,  loose ;  the  berries  were  small,  firm,  but  not  crisp  or  pulpy,  oval,  very  sweet, 
overripe.  The  must  showed  28.8^/  of  solid  contents  by  spindle.  The  temperature  of 
the  grapes  at  crushing  was  67°,  and  the  maximum  temperature  reached  was  87°,  on  the 
third  day.    The  murk  was  still  sweet  on  the  sixth  day,  when  it  was  drawn  off. 

In  one  month  from  crushing  the  wine  was  clear  and  dry.  In  two  months  it  was 
bright,  full-bodied,  with  dense  color,  full  astringency,  medium  acid,  and  good  flavor. 
At  six  months  it  was  in  excellent  condition,  still  rough,  but  sound  and  with  solid 
keeping  qualities. 

MONDEUSE. 
(See  Vit.  Kept.  1883-85,  p.  102 ;  1885-86,  p.  83 ;  1887-89,  p.  186.) 

The  latest  experiments  with  the  Mondeuse  have  confirmed  the  opin- 
ions expressed  in  former  reports,  and  also  the  reputation  the  variety  has 
in  Europe,  viz.,  that  in  suitable  localities  it  will  produce  good  crops, 
making  full-bodied  wines  of  good  color,  character,  and  keeping  quali- 
ties, but  in  other  localities  its  wine  is  thin  and  not  of  high  quality.  At 
the  Mission  San  Jos6  station  the  vines  have  borne  well,  but  the  wine 
has  been  somewhat  unsatisfactory,  lacking  in  body  and  vinosity,  though 
of  good  flavor.  In  the  vineyard  of  Mr.  Mclver,  of  Mission  San  Jos^,  it 
has  done  better,  but  its  best  qualities  are  brought  out  in  Napa  and 
Sonoma,  where  it  produces  a  wine  of  good  body,  color,  and  excellent 
keeping  qualities.  In  Napa  it  is  said  to  produce  four  to  five  tons  to  the 
acre  with  short-pruning;  it  also  bears  well  in  the  Santa  Clara  Valley 
with  short-pruning,  but  is  occasionally  subject  to  coulure. 

At  Tulare  the  vine  is  not  a  very  strong  grower,  and  though  it  some- 
times bears  good  crops  it  is  liable  to  coulure.  The  must  is  rather  low 
in  acid  (average  22%  of  sugar  and  0.42%  of  acid),  but  makes  a  good  wine 
as  regards  tannin,  color,  and  character.  It  makes  a  red  wine  of  more 
vinosity  and  quality  than  perhaps  any  other  grape  at  Tulare,  but  some- 
what lacking  in  body.  At  the  Amador  station  it  has  not  borne  well 
and  has  been  subject  to  coulure.  At  Paso  Robles  it  has  succeeded  better; 
but  it  has  not  yet  been  sufficiently  tested  there. 
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RscoRD  OF  Trsatmbnt. 

No.  1312.  Mondeuse^  from  J.  T.  Doyle,  Cupertino.  Received  October  10, 1890,  in  good 
condition,  and  mature.    The  must  stiowed  20.4%  of  solid  contents  by  spindle.    The  tera- 

geratuire  61  the  grapes  at  crashing  was  62^,  and  the  maximnm  reached  was  79^,  on  the 
fth  day.  The  murk  was  drawn  on  on  the  sixth  day,  when  it  was  nearly  dry. 
At  one  month  the  wine  was  clear  and  showed  nigh  acid  and  astringency.  At  two 
months  it  was  racked,  and  at  three  it  had  a  light  bouquet,  good  flavor,  clean  taste ;  was 
rough  but  promising.  The  lees  showed  some  unsound  ferments,  so  the  wine  was  pasteur- 
ized. At  seven  months  the  wine  was  bright,  improved  in  bouquet  and  flavor,  smoother, 
and  maturing  well.  At  fifteen  months  it  was  in  good  condition,  very  fresh  and  clean- 
tasting,  and  nearly  mature.  It  was  bottled,  part  at  seventeen  and  part  at  twenty-three 
months.  At  three  years  the  wine  first  bottled  was  bright,  very  pleasant^  smooth,  and 
clean- tasting.    The  second  bottling  had  not  kept  welL 

No.  1334.  Mondeuse,  from  Mission  San  Jos6.  Received  October  14, 1890,  in  good  condi- 
tion, and  mature.  The  must  showed  21.7J^  of  solid  contents  by  spindle.  The  tempera- 
ture of  the  grapes  at  crushing  was  68^,  and  the  maximum  reached  was  92®,  on  the  fourth 
day.    On  the  fifth  day  the  murk  was  nearly  dry,  and  on  the  sixth  was  drawn  off. 

In  three  weeks  the  wine  was  clear,  but  very  raw-tasting.  At  six  weeks  it  showed 
marked  flavor  and  aroma,  clean  taste,  full  acid  and  tannin,  and,  in  general,  good  quality. 
In  three  months  it  had  progressed  well,  its  bouquet  and  flavor  were  good,  and  it  tasted 
quite  sound,  though  the  lees  showed  a  few  filaments.  It  was  pasteurized  for  safetv. 
Two  months  after  pasteurizing  it  was  in  good  condition,  showed  good  acid  and  bodV, 
and  was  aging  well.  At  nine  months  it  was  racked  for  the  thinl  time.  At  fifteen 
months  it  was  very  bright,  had  excellent  color,  and  was  generally  good  but  for  a  slight 
odor  of  butyric  acid.  It  was  bottled  at  twenty-six  months.  At  three  years  the  wine  in 
bottle  was  bright,  smooth,  and  agreeable,  but  not  quite  clean-tasting. 

No.  1563.  Moi^euse,  from  Mission  San  Jos6.  Received  October  9, 1891.  in  good  condi- 
tion, and  mature :  some  of  the  grapes  were  shriveled.  The  must  showed  22.15%  of  solid 
contents  by  spinale.  The  temperature  of  the  must  at  crushing  was  60®,  and  the  maxi- 
mum reached  was  65°,  on  the  fourth  day.  The  murk  was  dry  on  the  fifth  day,  when  it 
was  drawn  off. 

At  five  weeks  the  wine  was  bright,  full-flavored,  and  showed  high  acid  and  astrin- 
gency.  It  remained  bright,  was  racked  twice  during  the  first  ten  months,  developed 
some  bouquet,  but  was  somewhat  harsh.  The  lees  showed  a  good  deal  of  S.  pastorianu*. 
The  wine  continued  sound,  and  improved  much  in  aging.  It  was  bottled,  part  at  six- 
teen and  part  at  twenty-one  months.  At  three  years  the  wine  bottled  at  ten  months 
was  bright,  of  good  color,  bouquet,  and  flavor,  but  a  little  raw;  at  sixteen  months  it  was 
better,  clean-tasting,  and  of  high  flavor ;  at  twenty  months  not  quite  so  good  as  at  six- 
teen months.    The  wine  was  rather  thin  and  lacking  in  body. 

No.  1582.  Mondeusty  from  Mission  San  Jos^.  Received  October  16, 1891,  in  fair  condi- 
tion. The  must  showed  22.6%  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  68°,  and  the  maximum  attained  was  85®,  on  the  third  day.  The 
murk  was  dry  on  the  fourth  day,  when  it  was  drawn  off. 

In  one  month  the  wine  was  clear,  with  full  and  pleasing  flavor,  some  aroma,  good 
astringency  and  acid.  At  two  months  it  was  bright  and  in  good  order.  It  remained 
bright,  and  the  lees  developed  much  8.  pastorianus.  At  eight  months  the  wine  was 
bright,  very  smooth,  and  pleasing,  with  high  bouquet,  and  maturing  quickly.  It  was 
racked  for  the  second  time  at  ten  months.  At  fifteen  months  it  was  in  excellent  order, 
and  nearly  mature.  A  month  later  it  was  bottled.  At  three  years  the  bottled  wine  was 
bright  and  of  good  bouquet  and  flavor,  but  a  little  lacking  in  color  and  body.  Blended 
witn  No.  1582,  a  full-bodied,  heavy-colored  Alicante  Bouschet,  it  was  much  improved. 

No.  1595.  Mondeuset  from  A.  Macartney,  I^s  Guilicos^  Sonoma  County.  Received 
October  19, 1891,  in  good  condition,  but  a  little  past  maturity.  The  must  showed  23.7"; 
of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  64®,  and 
the  maximum  reached  was  82®,  on  the  third  day.  The  murk  was  drawn  off  on  the 
fourth  day  while  still  sweet.    It  was  dry  on  the  eighth  day. 

In  one  month  the  wine  was  clear,  possessed  of  good  flavor  and  some  aroma;  it  was 
very  rough,  with  high  astringency.  It  was  racked  at  two  months,  and  at  five  was 
bright,  a  full-bodied,  well-rounded  wine  in  excellent  order.  It  was  racked  again  at 
eight  months,  and  remained  bright,  maintaining  its  high  quality.  At  fifteen  months  it 
was  in  first-class  condition,  with  excellent  bouquet  and  fiavor,  and  had  kept  perfectly 
in  spite  of  the  smallness  of  the  sample  (two  gallons).  At  this  date  it  was  DOttled.  At 
three  years  the  bottled  wine  was  bright,  with  good  color  and  bouquet,  excellent  flavor, 
and  clean  taste;  an  extremely  good  wine  or  high  body,  full  but  pleasing  acid  and 
astringency,  and  high  vinosity. 

No.  1617.  Mondeuse,  from  Tulare  station.  Received  August  29, 1892,  in  good  condi- 
tion, and  mature.  The  must  showed  22.3;^/  of  solid  contents  by  spindle.  This  sample 
was  fermented  with  No.  1616,  Serine,  from  Tulare. 

No.  1729.  Mondeuse^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  Octobers,  1892,  in  good  condition.  The  must  showed  22.05%  of  solid  contents 
by  spindle. 
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No.  1764.  Mandeuse^  from  Mission  San  Jos^.  Received  October  15, 1892,  in  good  con- 
dition. The  must  showed  19.75%  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  58°,  and  the  maximum  reached  was  85°,  on  the  fourth  day.  The 
xnarlc  was  still  a  little  sweet  on  the  fifth  day,  and  was  drawn  off  on  the  sixth. 

The  wine  was  not  very  prompt  in  clearing,  bnt  was  nearly  clear  at  one  month,  when 
it  was  racked.    At  three  months  it  was  bright,  with  high  acid  and  astringency,  raw  but 

SromisiuK.  It  remained  harsh  and  green  for  some  time,  bnt  continued  sound,  and 
eyelopedsome  bonqnet.  At  fourteen  months  it  had  somewhat  softened  down  and 
I>088e88ed  a  light  and  delicate  bouquet ;  it  was,  however,  still  a  little  harsh  and  not  quite 
mature.    It  was  bottled  at  eighteen  months. 

No.  1888.  Mondeuse^  from  Tulare  station.  Received  September  22, 1893,  in  ^ood  con- 
dition. The  bunches  were  large  and  well  filled ;  the  berries  were  of  medium  size,  juicy, 
soft,  mature,  the  skin  very  astringent.  The  must  showed  20.2%  of  solid  contents  by 
spindle.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  highest  temperature 
reached  was  83°,  on  the  second  day.  The  murk  was  still  a  little  sweet  on  the  fourth  day, 
and  was  drawn  off  on  the  fifth. 

In  three  weeks  it  was  clear,  and  was  then  racked  and  taken  to  the  cellar.  In  four 
months  it  was  bright,  well  flavored,  with  some  bouquet,  high  astringency,  adequate 
acid — a  clean-tasting,  j^ood  wine,  one  of  the  best  of  the  Tulare  red  wines.  At  six  months 
it  harl  been  racked  twice,  and  remained  bright,  sound,  fresh,  and  agreeable. 

No.  1922.  Mondeusej  from  Paso  Robles  station.  Received  October  12, 1893,  in  good 
condition.  The  bunches  were  irregular,  loose,  rather  small ;  the  berries  small.  The 
grapes  were  mature  and  some  of  them  dried.  The  must  showed  22.6%  of  solid  contents 
by  spindle.  The  temperature  of  the  grapes  at  crushing  was  69°.  The  fermentation 
lasted  five  days,  and  was  cool,  owing  to  the  small  size  of  the  sample. 

In  three  weeks  the  wine  was  clear,  of  good  flavor,  with  moderate  acid  and  pleasing 
astringency.  It  soon  became  bright,  and  at  seven  months  was  an  agreeable  wine,  in 
excellent  condition,  but  a  little  green. 

No.  2037.  Jfondeuse,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analvsis  and 
for  color  and  tannin  tests  was  received  October  31, 1893,  in  sood  condition.  The  bunches 
were  over  medium  in  size,  long  conical,  close,  with  small  wings ;  the  berries  were  of 
medium  size,  somewhat  shriveled,  but  fresh-tasting  and  with  abundant  acid.  The  must 
showed  23.1%  of  solid  contents  by  spindle. 

No.  2062.  Mondeuse^  from  Mission  San  Jos^.  Received  November  1,  1893,  in  ^ood 
condition.  The  bunches  were  of  medium  size,  conical,  shouldered  or  with  small  wings, 
loose  but  well  filled  j  the  berries  were  of  medium  size,  verv  slightly  oval,  juicy,  well 
flavored,  and  the  skin  very  astringent.  The  must  showed  22.6%  of  solid  contents  by 
spindle.  The  temperature  of  the  grapes  at  crushing  was  62°,  and  the  maximum  reached 
was  85°,  on  the  fourth  day.  The  murk  was  dry  on  the  fifth  day,  and  was  drawn  off  on 
the  sixth. 

In  three  weeks  the  wine  was  nearly  clear,  and  was  racked  and  taken  to  the  cellar. 
At  three  months  it  was  bright,  well  flavored,  clean-tasting,  with  good  acid  and  astrin- 
gency—an  excellent  wine  but  for  a  slight  moldy  color.  At  six  months  it  had  been 
racked  twice,  and  was  in  good  condition  and  showed  improvement. 


C6SAR. 


Synonyms:  Remain;  Picarniau. 


Description. — Vine  vigorous  and  productive;  canes  strong,  semi-erect,. 
with  long  joints;  leaves  of  medium  size,  wrinkled,  glabrous  above, 
tomentose  below,  five-lobed,  with  open  sinuses;  bunches  over  average 
size,  close,  conico-cylindrical,  with  strong  peduncles;  berries  of  medium 
size,  round,  with  thick  skin,  and  firm  but  juicy  flesh. 

The  Cesar  is  rather  widely  cultivated  in  the  Auxerrois,  where  it  is 
considered  the  most  valuable  variety  next  to  the  Pinots.  In  character  it 
is  much  more  nearly  allied  to  the  Mondeuse  and  Sirah  than  to  the  Pinots, 
and  is  therefore  put  in  this  group.  Its  wine  is  not  of  such  high  quality 
as  that  of  the  Franc  Pinot,  but  is  much  esteemed,  and  when  grown  on 
hillsides  is  of  good  body  and  color.  On  low  or  very  rich  soils  the  vine 
runs  too  much  to  wood,  and  coulures.  This  tendency  can  be  combated 
to  some  extent  by  training  on  trellis  with  long  arms  and  short-pruning. 
On  hillsides  it  bears  well  with  ordinary  short-pruning.  This  variety 
has  been  tested  to  such  a  limited  extent  in  California  that  little  can  be 
said  as  to  its  adaptability.     Its  wine  is  of  very  different  character  from 
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that  of  the  Pinots,  being  highly  astringent  and  deeply  colored.  The 
only  sample  made  at  the  station  did  not  keep  very  well,  but  that  is  to 
be  accounted  for  by  the  overripe  and  crushed  condition  of  the  grapes 
when  they  arrived. 

Analysis  of  Xo.  1694,  C^sab,  from  Kenwood. 

Must — 

Solid  contents  by  spindle 28.60% 

Sugar  by  copper  test 28.31 

Acid  as  tartaric J50 

Ash _ .87 

Wine- 
Alcohol  by  volume 13^54 

Acid  at  ;>re8sing J50 

Acid  at  six  months 40 

Tannin -.      .544 

Body 3^ 

Color  Rsadings. 

At  pressing 222.0  VR 

Atone  month 88.8  IVR 

At  two  months 72.0  IVR 

At  three  months 68.0  2VR 

At  four  months 61.2  2VR 

Record  of  Treatment. 

No.  1594.  Cisat,  from  A.  Macartney,  Kenwood,  Sonoma  County.  Received  October 
19, 1891,  in  fair  condition,  a  little  crushed  and  moldy,  somewhat  past  maturity,  manv 
of  the  grapes  being  dried  up.  The  bunches  were  over  average  in  size,  conico-cyhndrical, 
sparingly  winged,  not  compact,  but  well  filled  with  round,  well-colored  and  medium- 
sized  berries.  The  must  snowed  26.5%  of  solid  contents  by  spindle  and  0.60%  of  acid. 
The  temperature  of  the  grapeaat  crushing  was  64°,  and  the  maximum  reached  was  97^, 
on  the  fourth  day.  The  wine  was  drawn  off  on  the  fifth  day,  while  still  sweet  and  fer- 
menting.   On  the  eighth  day  it  was  dry. 

At  one  month  the  wine  was  not  quite  clear,  was  full-bodied  and  of  high  astringency, 
and  with  still  a  suspicion  of  sugar.  At  two  months  it  was  bright,  with  little  bouquet, 
full  flavor,  and  very  good  but  for  a  taste  of  dried  grapes.  The  wme  was  racked,  and  two 
months  later  it  showed  si^ns  of  some  secondary  fermentation.  At  one  year  the  wine 
was  good,  except  for  some  bitterness  caused  by  secondary  fermentation.  At  twenty^two 
months  it  was  bottled.  Eighteen  months  after  bottling  the  wine  was  clear,  of  deep 
color,  heavy  body,  a  very  full,  rich  wine,  but  injured  by  secondary  fermentation. 

ETRAIRE   DE   L'ADHUI. 

This  grape  is  considered  by  some  authorities  as  a  distinct  variety  from 
the  Persan,  and  by  others  as  simply  an  improved  variation  obtained  by 
selection.  It  is  extensively  cultivated  in  the  valley  of  L'lsere,  where  it 
is  said  to  be  vigorous,  hardy,  and  fertile.  It  is  especially  suited  to  hills, 
and  requires  short-pruning.  The  wine  is  noted  for  its  good  body  and 
excellent  keeping  qualities.  It  is  generally  fermented  with  one  tenth 
of  some  white  grape  to  improve  its  delicacy  and  vinosity.  One  of  the 
most  valued  attributes  of  this  variety  is  its  almost  perfect  resistance  to 
the  mildew  (Peronospora).  So  far,  this  variety  has  not  sustained  its 
European  reputation  as  a  prolific  bearer  at  any  of  the  stations.  The 
analyses  of  the  musts,  however,  indicate  that  its  characteristic  robust- 
ness is  not  lost  here.  It  is  noticeable  for  the  full  amount  of  acid  which 
it  maintains  with  high  sugar;  No.  1396,  from  Cupertino,  with  29%  of 
sugar  and  1.15%  of  acid,  is  remarkable.  The  wine  has  suflScient  color, 
nearly  equal  to  that  of  the  Mondeuse.  The  wines  of  these  two  varieties 
are  said  to  be  very  similar  in  France;  here  the  indications  are  that  the 
Etraire  would  make  a  somewhat  heavier  wine  than  the  Mondeuse. 
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ETRAIRE  DE  L'ADHUI. 
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COLOB  HSADINOS. 


ETRAIRE  DE  L'ADHUI. 


1893-No.  2118.    Cupertino 

1^91— No.  2296.    Mission  San  Jos4 


At  Pressing. 


62.6  IVR 

69.7  2-3VR 


Rbcobd  of  Trxatuxnt. 

No.  1395.  Etraire  de  VAdhuij  from  Cupertino.  A  sample  for  must  analysis  received 
October  21,  1S90,  in  fair  condition,  but  overripe.  The  must  showed  29.1%  of  solid  con- 
tents by  spindle  and  1.15%  of  acid. 


No.  2118.  Etraire  de  VAdhui,  from  Cupertino.  A  sample  for  must  analysis  was 
.wCeived  November  1,  1893,  in  pood  condition,  and  mature.  The  bunches  were  of 
medium  size,  irregularly  cylindrical,  with  small  win^,  well  filled  below,  loose  above ; 
the  berries  were  small,  slightly  elongated,  soft,  and  juicy.  The  must  showed  25.7%  of 
solid  contents  by  spindle  and  0.77%  of  acid. 


TINTA    VALDEPENAS. 

In  Boxithern  Spain,  where  the  bulk  of  the  vineyards  are  planted  with 
white  grapes,  it  is  the  custom  for  each  proprietor  to  keep  a  few  red 
grapes  for  the  making  of  small  quantities  of  red  wine  for  home  use. 
These  red  grapes,  which  are  of  different  varieties  in  the  different  dis- 
tricts, are  called,'  indiscriminately,  "Tintas."  Among  these  varieties 
the  only  one  of  renown,  or  which  produces  a  wine  which  finds  its  way 
beyond  the  place  of  its  production,  is  the  Tinta  Valdepefias. 

The  red  wines  of  Valdepefias  have  been  famous  since  the  days  of 
Pliny,  and  now  have  the  distifiction  of  being  the  best  if  not  the  only 
good  dry  red  wines  of  southern  Spain.  These  wines  do  not  seem  to  be 
all  produced  by  the  same  grape.  According  to  Portes  and  Ruyssen, 
many  of  the  vineyards  are  planted  with  Burgundy  grapes.  The  variety 
which  has  been  imported  into  California,  and  which  is  described  below, 
is,  however,  probably  a  native  of  Valdepefias. 

Description. — Leaves  of  medium  size,  coarsely  and  somewhat  acutely 
dentate,  deeply  lobed,  the  upper  sinuses  very  deep  and  often  closed,  the 
lower  less  deep  but  well  marked,  the  petiolar  quite  closed;  upper  sur- 
face dark  green,  glabrous  except  when  quite  young,  the  lower  grayish 
green,  with  fine  tomentum  and  well-marked  ribs;  tips  of  the  shoots 
yellowish  and  pubescent;  bunchee  of  medium  size,  conico-cylindrical, 
lightly  shouldered,  and  close;  berries  of  good  size,  round,  with  thick 
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and  very  astringent  skin;  peduncles  herbaceous  and  slender,  pedicels 
slender  and  about  half  the  length  of  the  berries,  which  are  covered  with 
an  abundant  bloom. 

The  description  which  modern  authorities  give  of  the  red  wines  of 
Valdepefias  is  identical  with  that  given  by  Cervantes.  They  are,  accord- 
ing to  this  author,  heavy-bodied,  with  full  vinosity  and  a  slightly  bitter 
taste. 

In  California  this  Tinta  has  made  some  exceUent  dry  wines.  The 
grapes  attain  a  rather  high  degree  of  sugar  and  rather  low  acid,  but 
ferment  yrithout  much  trouble.  In  the  coast  counties  the  wine  is  deeply 
colored,  heavy-bodied,  alcoholic,  astringent,  and  of  good  quality,  but 
not  marked  character.  At  Tulare  this  grape  has  given  one  of  the  best 
dry  red  wines  of  the  district.  It  has  sufficient  and  stable  color,  good 
vinosity,  some  bouquet,  and  clean  taste.  As  in  Spain,  the  wine  is 
slighjily  but  not  unpleasantly  bitter.  It  is  evidently  one  of  the  red 
grapes  most  suited  to  the  hotter  parts  of  the  State  for  the  production  of 
dry  red  wjnes.  It  is  not  a  success  for  sweet  wines,  which  are  too  rough 
and  astringent. 
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RSCOBD  OF  TRSA.rxSNT. 

No.  1402.  Tinta  ValdepeflaSt  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  21, 1890.  The  grapes  were  in  fair  condition,  but  some  were  shrivel^.  The  must 
showed  19.8%  of  solid  contents  by  spindle  and  0.61%  of  acid. 

No.  1634.  THnta  VaMepeflas,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  on  September  6,  1892,  in  good  condition.  The  must  showed  23.9%  of  solid  con- 
tents by  spindle  and  Oi24%  of  acid. 

No.  1902.  Tinta  ValdepencUy  from  Tulare  station.  Received  September  29^  1893,  in 
good  condition,  but  a  little  overripe.  The  bunches  were  of  medium  size,  conico-cyiin- 
drical,  slightly  shouldered,  and  close ;  the  berries  were  of  good  size,  round,  with  tnick 
and  very  astnngent  skin ;  the  peduncles  were  green  and  rather  slender,  the  pedicels 
slender  and  about  half  the  length  of  the  berries,  which  were  covered  with  abundant 
bloom.  The  composition  of  the  must  was  24.55/.;  of  solid  contents  by  spindle  and  0.38J.' 
of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the  maximum  of  88^ 
was  reached  on  the  fifth  day.    On  ihe  sixth  day  the  murk  was  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  of  good  flavor,  body,  and  hi^h  astringency. 
Two  weeks  later  it  was  quite  clear,  tasted  sound,  but  still  contained  a  little  sugar.  At 
this  date  it  was  racked  and  taken  to  the  cellar.  At  four  months  it  was  bright  snd 
nearly  dry,  with  little  bouquet,  but  of  good  body,  tannin,  and  alcohol,  and  moderate 
acid— £;enerally  an  agreeable  wine,  but  a  little  flat.  At  seven  months  it  had  been  racked 
three  times,  and  was  in  good  order  and  retained  its  good  quality.  At  eleven  months  it 
had  developed  some  bouquet  and  had  improved  generally.  A  week  later  the  lees  were 
examined  and  a  few  filaments  found ;  the  wine,  however,  was  imaffected  in  taste,  was 
nearly  mature,  and,  considering  the  smallness  of  the  sample,  had  kept  very  well.  At 
seventeen  months  the  wine  was  mature,  retained  its  good  qualities,  and  was  bottled. 
One  year  from  bottling  the  wine  was  bright,  without  deposit,  clean-tasting,  but  with  a 
slight  bitterness.  It  had  a  little  bouquet,  good  flavor,  and  full  alcoholic  strength.  It 
was  one  of  the  best  of  the  Tulare  wines. 

No.  1924.    Tinta  Valdepeila^^  from  Paso  Robles  station.    Received  October  12, 1893,  in 

good  condition.  The  grapes  were  somewhat  overripe  and  shriveled ;  the  bunches  and 
erries  were  very  small.  The  must  showed  25.2/.'  of  solid  contents  by  spindle  and  0.41'; 
of  acid.  There  were  only  40  pounds  of  grapes,  and  the  fermentation,  which  started  at 
70°,  was  cool.    It  lasted  five  days,  when  tne  murk  was  drawn  off  (juite  dry. 

Three  weeks  after  pressing,  the  wine  was  nearly  clear^  full  bodied,  well  flavored,  with 
good  astringency  ana  moderate  acid.  It  was  racked  twice,  and  became  quite  clear,  but 
the  smallness  of  the  sample  prevented  it  from  being  kept  any  length  of  time. 

No.  2041.  Tinta  Valdepeflas^  from  Cupertino.  Received  October  81, 1893,  in  good  con- 
dition. The  bunches  were  large,  conical,  loose,  on  somewhat  slender  peduncles;  the 
berries  were  large,  nearly  round,  fleshv,  on  slender  pedicels,  and  overripe.  The  most 
showed  26.9%  of  solid  contents  by  spindle  and  0.54%  of  acid. 
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SOUTHERN  PRBNOH  TYPE. 
(See  Vit.  Rept  1887-^,  p.  106.) 

The  conditions  of  the  vast  vine-growing  district  of  Southern  France 
are  such  as  to  make  the  production  of  large  quantities  of  wine  of 
medium  quality  more  desirable  than  smaller  quantities  of  high-class 
wines.  We  thus  find  that  all  the  varieties  of  vines  cultivated  exten- 
sively there  are  heavy  bearers  and  produce  wines  more  suitable  to  blend- 
ing purposes  than  for  direct  consumption.  Of  these  varieties  several 
have  been  planted  extensively  in  California,  and  in  many  cases  have 
given  excellent  results. 

The  Carignane  and  Mataro,  which  are  the  most  extensively  cultivated 
in  France,  have  been  given  a  large  place  in  California  vineyards.  They 
give  good  results,  however,  only  on  warm,  well-drained  soils  and  in 
early  localities.  Contrary  to  the  experience  in  France,  the  Carignane 
gives  here,  in  almost  every  case,  a  wine  of  higher  quality  than  the 
Mataro.  On  rich,  low  soils,  though  it  bears  well,  it  gives  a  poor  wine, 
lacking  in  color  and  quality. 

The  Orenache  and  Mourastel  cannot  be  recommended  for  any  locality 
yet  tried,  though  the  former  has  been  used  to  make  some  fair  sweet, 
white  wines.     The  Plousnard  may  be  considered  as  a  failure. 

The  Cinsaut  is  not  well  adapted  to  the  cooler  portions  of  the  State, 
where  its  sugar  content  does  not  go  sufficiently  high;  but  it  is  a  heavy 
and  regular  bearer,  and  in  the  hot  valleys  would  probably  develop  the 
qualities  for  which  it  is  noted  in  France.  On  account  of  its  handsome 
aspect  and  pleasant  flavor,  it  would  be  useful  to  a  limited  extent  as  a 
table  grape  for  local  markets. 

The  Aramon  is  worthy  of  further  trial,  and  will  doubtless  be  of  use 
for  the  production  of  light,  red  wines  in  some  localities.  In  the  hot 
central  valleys  it  makes  a  fair  wine,  easily  fermented,  but  totally  lack- 
ing in  color,  and  generally  too  light  and  thin.  In  the  cooler  coast 
counties  it  generally  fails  to  ripen  properly;  but  in  early  seasons,  when 
the  crop  is  moderate,  it  makes  a  very  agreeable  light  wine,  with  brilliant 
and  sufficient  color.  In  the  warmer  exposures  of  the  earlier  parts  of 
the  coast  counties  it  will  make  a  good  light  wine  for  early  consumption, 
as  it  matures  very  quickly.  It  will  doubtless  be  found  useful  for  blend- 
ing with  heavier  wines. 

The  Petit  Bouschet  has  not  been  an  unqualified  success.  As  a  color- 
ing grape  it  is  equaled  or  surpassed  by  grapes  of  higher  quality  in 
localities  where  the  production  of  color  is  difficult;  while  in  other  locali- 
ties its  coloring  properties  are  not  needed,  and  its  wine  is  not  generally 
of  high  enough  quality,  to  be  worth  growing  for  itself  in  the  presence  of 
superior  kinds.  The  best  results  that  have  been  obtained  with  it  have 
been  on  heavy  clay  soils. 

The  Bastardo  and  Troustteaiiy  which  closely  resemble  each  other,  may 
be  considered  as  of  doubtful  value  under  our  conditions. 

The  Beclan  is  placed  in  this  category  on  account  of  the  character  of 
its  wine,  which,  though  suitable  for  blends  with  fine  wines,  resembles  the 
Southern  French  wines  in  its  smoothness,  low  acidity,  and  neutrality. 
It  is  for  this  reason  an  excellent  grape  to  plant  in  connection  with  the 
rougher  Medoc  or  Jura  grapes,  to  soften  and  diminish  their  too  intense 
character. 
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ARAMON. 
(See  Vit.  Kept.  1883-86,  p.  105 ;  1887-89,  p.  166.) 

The  later  analyses  of  this  variety  show  that  the  deficiency  in  acid 
noticed  at  first  was  in  all  probability  due  to  the  youth  of  the  vines,  as 
since  then  it  has  shown  from  medium  to  full  acid  at  all  localities.  The 
average  composition  of  the  must  has  been:  at  Mission  San  Jos^,  sugar 
22.35%,  acid  0.62%;  and  at  Cupertino,  sugar  22.3%,  acid  0.52%.  At 
Tulare  this  vine  is  a  strong  grower  and  immense  bearer,  yielding  eight 
to  ten  tons  per  acre  with  short-pruning.  As  much  as  84  lbs.  have  been 
taken  from  one  vine  in  the  row.  The  grapes  attain  a  fair  amount  of 
sugar  and  acid,  considering  the  size  of  the  crop,  but  when  the  crop  is 
very  large  they  ^re  very  deficient  in  tannin.  The  grapes  have  the 
pleasant  astringent  taste  so  characteristic  of  the  Aramon,  but  the  per- 
centage of  skin  is  so  small  that  the  wine  is  seldom  astringent  enough 
when  made  up  pure.  The  wine  is  also  almost  totally  lacking  in  color 
and  low  in  body.  As  a  blending  wine  it  is  useful,  on  account  of  the 
productiveness  of  the  vine,  and  because  of  its  agreeable  and  somewhat 
delicate  flavor.  Blended  with  one  third  Tinta  Amarella  and  one  sixth 
Petit  Bouschet,  it  has  given  good  results.  The  indications  are  that  it  is 
better  suited  to  the  production  of  white  wines  than  of  red.  At  the  Amador 
station  in  the  foothills  the  Aramon  is  a  healthy,  strong  grower,  and  yields 
regularly  about  four  tons  per  acre  with  short-pruning.  It  gives  more 
sugar  than  at  Tulare,  and  has  suflBcient  color. 
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KSCOBD  OF  TbEATHXNT. 

Na  1246.  Aramon,  from  Margherita  Vineyard,  Fresno.  Received  August  26, 1890,  in 
good  condition,  and  mature.  The  must  showed  21.1%  of  solid  contents  bv  spindle.  The 
temperature  of  the  grapes  at  crashing  was  67°,  and  the  maximum  reacnea  was  82°,  on 
the  third  day.    The  murk  was  dry  on  the  fifth  day,  when  it  was  drawn  off. 

In  three  weeks  the  wine  was  nearly  clear,  and  was  racked.  At  three  months  it  was 
clear,  almost  without  color,  of  neutral  but  rather  pleasing  flavor,  no  bouc^uet,  full  astrin- 
gency^  and  medium  acid.  A  few  days  later  lactic  ferments  were  found  m  the  lees,  and 
the  wine  was  pasteurized.  At  eight  months  it  was  clear,  thin,  and  characterless,  but 
with  agreeable  astringency.  At  fifteen  months  it  was  bright,  with  little  bouquet  or 
flavor,  perfectly  neutral,  but  still  agreeable,  and  nearly  mature.  At  seventeen  months 
it  was  bottled.  At  three  years  the  bottled  wine  was  tasted,  and  found  bright  and  in  good 
condition,  of  a  dark  straw  color,  agreeably  astringent,  but  without  quality. 

Xo.  1377.  Aramon,  from  Mission  San  Jos^.  Received  October  20, 1890,  in  fair  condi- 
tion ',  a  few  grapes  were  moldv,  the  bunches  large  and  well  filled.  The  must  showed 
22.1%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  68°, 
and  the  maximum  reacnea  was  96°,  on  the  fourth  day.  The  murk  was  dry  on  the  fifth 
day,  when  it  was  drawn  off. 

In  one  month  the  wine  was  nearly  clear,  with  pleasant  flavor  and  aroma,  medium 
acid  and  astringency ;  in  general,  of  good  quality.  It  remained  sound  and  in  good  con- 
dition for  four  months,  when  the  after-taste  had  become  a  little  suspicious,  so  the  wine 
was  pasteurized.  It  improved  slightly  for  about  ten  or  twelve  months,  alfter  which  It 
commenced  to  deteriorate,  and  soon  became  flat  and  poor.  It  was  bottled  at  eighteen 
months,  but  did  not  improve  in  glass. 

No.  1414.  Aramon,  from  J.  T.  Doyle,  Cupertino.  Received  October  30,  1890,  in  good 
condition.  The  must  showed  23.0]?^  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  68°,  and  the  maximum  reached  was  93°,  on  the  third  day.  The 
murk  was  nearly  dry  on  the  fourth  day,  when  it  was  drawn  off. 

In  one  month  the  wine  was  not  quite  clear,  had  good  flavor  and  aroma,  low  acid,  and 
full  astringency.  At  three  months  it  was  clear^  with  pleasing  bouquet  and  full  flavor, 
still  rough,  but  of.  good  quality  and  with  sufficient  alcohol  and  body.  After  this  the 
wine  did  not  improve,  and  soon  commenced  to  deteriorate.  The  wine  was  racked  three 
times  during  the  first  year,  and  remained  bright.  The  wine  was  bottled,  part  at  sixteen 
and  part  at  twenty-two  months.  At  three  years  the  bottled  wines  were  tasted  and  found 
bright,  fairly  agreeable,  but  lacking  in  character  and  showing  some  bad  acid. 

No.  1436.  Aramofif  from  Tulare  station.  A  sample  for  must  analysis  was  received 
August  27, 1891,  in  good  condition.    The  must  showed  20.2%  of  solid  contents  by  spindle. 

No.  1474.  Aramon,  from  Margherita  Vineyard,  Fresno.  Received  August  31, 1891,  in 
good  condition.  The  must  showed  21.6%  of  solid- contents  by  spindle.  The  temi^rature 
of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  80°,  on  the  third  day. 
The  murk  was  still  a  little  sweet  on  the  seventh  day,  when  it  was  drawn  off. 

The  wln^was  a  little  slow  in  clearing,  but  was  clear  in  six  weeks  from  crushing,  clean- 
tasting,  and  with  some  flavor  and  liroma.  It  was  racked  three  times  during  the  first  year, 
and  remained  in  good  order.  It  was  at  its  best  at  about  six  months,  when  it  was  a  light, 
agreeable,  somewhat  acid  wine,  sound,  but  with  little  character.  After  this  it  deterio- 
rated, owing  partly  to  the  smallness  of  the  sample.  At  sixteen  months  it  was  bottled ; 
it  had  lost  nearly  all  its  color  and  looked  like  a  white  wine.  At  three  and  a  half  years 
the  bottled  wine  was  bright,  without  deposit ;  had  good  flavor,  a  little  bouquet  and 
sufficient  tannin ;  an  agreeable  wine  but  for  slight  odor  of  volatile  acid. 

No.  1639.  Aranunij  from  Tulare  station.  Received  September  15, 1892,  in  good  condi- 
tion. The  must  showed  21.6°^  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  66°,  and  the  maximum  reached  was  97°,  on  the  fourth  day.  The 
murk  was  not  qmte  dry  on  the  fourth  day,  when  it  was  drawn  off. 

In  one  month  from  crushing  the  wine  was  nearly  clear,  dry,  and  was  racked  and 
taken  to  the  cellar.  At  four  months  it  was  nearly  bright,  with  litUe  bouquet,  flavor,  or 
color,  but  with  full  astringency  and  clean  taste,  promising  to  be  a  eood  neutral  wine. 
It  was  racked  for  the  second  time  at  eight  months,  and  after  this  did  not  improve,  but 
lost  all  its  color  and  became  flat.  At  fifteen  months  it  was  bright,  but  flat,  and  not 
nearly  as  good  a  wine  as  the  Carignane  or  Petit  Bouschet  of  the  same  locality.  It  was 
bottled  at  nineteen  months. 

No.  1659.  Aramon^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  19,  1892,  in  poor  condition.  The  must  showed  20.3%  of  solid  contents  by 
spindle. 

No.  1755.  Aramon,  from  Paso  llobles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  21.5%  of  solid  contents 
by  spindle. 

Na  1826.  Aram<mf  from  Amador  station.  Received  September  8, 1893,  in  good  condi- 
tion. The  bunches  were  small ;  the  berries  were  small  and  not  mature.  The  must 
showed  18l6%  of  solid  contents  by  spindle. 
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No.  1918.    Aramon,  from  Tulare  station.    Received  October  9,  1K93^  in  good  condition. 
The  bunches  were  irregular,  lar^e,  well  filled,  but  not  close ;  the  berries  were  very  large, 
round,  with  little  color^  firm,  juicy,  mature,  but  not  very  sweet.    The  must  showed  21.5 
of  solid  contents  by  spindle.    The  temperature  of  the  grapes  at  crushing  was  86^and 
the  maximum  reached  was  95^  on  the  third  day. 

In  three  weeks  the  wine  was  nearlv  clear,  and  had  very  little  color.  In  three  months 
it  was  clear,  clean-tasting,  had  a  little  bouquet  and  flavor,  medium  astringenc^.  and 
low  acid  ;  in  general,  was  a  fair  wine,  but  with  hardlv  any  color.  At  four  months  it  was 
racked  for  the  second  time;  at  six  months  it  had.  not  improved  much,  and  lacked 
bouquet  and  freshness. 

No.  2054.  Aramon,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  Octooer  31, 1893,  in  good  condition.  Tne  bunches 
were  over  medium  size,  conical,  well  filled ;  the  berries  were  lar^e,  round,  crisp,  juicy, 
and  well  colored.    The  must  showed  23.4%  of  solid  contents  by  spindle. 

CINSAUT. 
(See  Vit.  Kept.  1883-86,  p.  104 ;  1886-86,  p.  84  ;  1887-89,  p.  212.) 

Further  experitnents  with  the  Cinsaut  have  confirmed  its  unsuitable- 
ness  for  the  production  of   any  but  very  common  wines  in  the  Bay 
region,  if  used  alone.     It  is  possible,  however,  to  improve  it  very  much 
and  to  make  a  very  fair  wine  by  judicious   addition   of  some  other 
grape  in  the  fermenting- vat.      No.  1789,  a  blend  of  80%  Cinsaut  with 
2P%  Alicante  Bouschet,  was  a  good  ordinary  wine  with  medium  acid, 
astringency,  and  body,  and  good  color.     It  had  little  character,  but  was 
sm(X)th  and  pleasing.      At  Tulare  the  vine  is  a  strong  grower  and  good 
bearer,  resisting  alkali  well  and  giving  from  six  to  seven  tons  per  acre. 
On  account  of  the  large  size  and  compactness  of  the  bunches  the  grapes 
are  subject  to  injury  by  the  black  mold  (Aspergillus  niger),  which  in 
the  lower  part  of  the  San  Joaquin  Valley  is  so  destructive  to  Zinfandel 
and  other  thin-skinned  grapes  with  close  bunches.     The  must  attains  a 
fair  amount  of  sugar  and  medium  acid,  and  ferments  well.      The  wine 
is  almost  without  color,  of  pleasant  flavor,  very  low  in  tannin,  and  a  poor 
keeper.     It  could  doubtless  be  much  improved  by  an  addition  of  Refosco 
or  Petit  Bouschet.      It  makes  a  better  white  than  red  wine,  but  in  this 
case  also  it  is  much  improved  by  cutting  with  another  wine,  for  instance 
with  Burger.     So  far,  the  vines  have  not  borne  well  at  Paso  Robles,  nor 
at  the  Amador  station,  and  at  the  latter  they  have  been  subject  to 
coulure. 
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Record  of  Tbbathsnt. 

No.  1408.  Cinsautj  from  Mission  San  Jos^.  Received  October  29,  1890,  in  good  con- 
dition, and  mature.  The  must  showed  22.35/,'  of  solid  contents  by  spindle  and  0.44%  of 
acid.  The  temperature  of  the  ^^pes  at  crushing  was.  68^.  I'he  fermentation  was 
carried  on  in  a  closed  vat,  and  without  foulage.  At  the  end  of  two  weeks  the  vat  was 
opened :  the  cap  was  hard  and  smelled  perfectly  sound ;  the  space  above  was  filled  with 
gas,  and  the  wine  was  (]^uite  dry. 

In  one  month  the  wine  was  clear,  of  pleasing  flavor  and  aroma,  clean  taste,  low  acid, 
and  medium  astringency ;  in  general,  tne  wine  was  very  agreeable.  Two  weeks  later  it 
was  racked  in  good  order,  and  the  lees  seemed  to  be  sound.  At  three  months,  however, 
the  lees  showed  many  filaments  and  the  taste  was  affected.  The  wine  was  paisteurized, 
but  remained  flat  and  quite  ceased  to  improve. 

No.  1434.  Cinsaut,  from  Tulare  station.  Received  August  27, 1891,  in  Kood  condition. 
The  must  showed  25.2,''^  of  solid  contents  by  spindle  and  0.52/.  of  acid.  Tne  tem(>erature 
of  the  grapes  at  crushing  was  66°,  and  the  maximum  reached  was  92°,  on  the  fourth 
day.    On  the  sixth  day  the  murk  was  dry,  and  was  drawn  off. 

In  three  weeks  the  wine  was  nearly  clear  and  quite  dry.  A  month  later  it  had  be- 
come a  little  cloudy,  and  tasted  bitter  and  suspicious  of  secondary  fermentations ;  it  was 
pasteurized,  and  at  four  months  was  clear ;  it  had  developed  some  bouquet,  but  tasted 
thin  and  insipid.  After  this  it  gradually  deteriorated,  and  at  nine  months  it  had  lost 
nearly  all  its  character  and  was  quite  valueless. 

No.  1477.  Cinsauty  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived  in 
good  condition  September  8, 1891.  The  grapes  were  not  quite  mature;  the  berries  were 
rather  small  for  the  variety,  but  well  colored  and  the  bunches  well  filled.  The  must 
showed  18.6,^  of  solid  contents  by  spindle  and  0.58]:'  of  acid. 

No.  1614.  dnsauty  from  Tulare  station.  Received  August  29, 1892,  in  good  condition, 
except  for  a  few  bunches  covered  with  black  mold,  which  were  rejected  ;  some  bunches 
were  not  quite  mature.  The  must  showed  22.05^'  of  solid  contents  by  spindle  and  0.5S\ 
of  acid.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  maximum  reached 
was  96°,  on  the  fitth  day.  On  the  seventh  day  the  murk,  being  nearly  dry,  was  drawn 
off. 

In  one  month  the  wine  was  clear,  clean-tasting,  and  perfectly  dry.  At  four  months 
it  had  been  racked  twice,  and  was  clear,  but  had  an  unpleasant  odor;  tjie  lees  were 
sound.  At  six  months  the  wine  was  clear  and  had  changed  little,  but  the  lees  showed 
some  filaments,  and  it  was  therefore  pasteurized.  After  this  it  gradually  deteriorated, 
becoming  flat  and  insipid. 

No.  1655.  Ciruaut,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16, 1892.  The  must  showed  22.6°^'  of  solid  contents  by  spindle  and 
0.57%  of  acid. 

No.  1789.  Cinsauty  from  Mission  San  Jos6.  Received  October  21, 1892,  in  poor  condi- 
tion. The  must  showed  22.r ;  of  solid  contents  by  spindle  and  0.53°'  of  acid.  The  tem- 
perature of  the  must  at  crushing  was  64°,  and  the  maximum  reached  was  87°,  on  the 
third  day.  On  the  fourth  day  the  murk  was  dry,  and  was  drawn  off.  This  sample  was 
fermented  with  No.  1790  in  the  proportion  of  80't  of  Cinsaut  to  20%  of  Alicante  Bouschet. 

The  wine  was  racked  one  month  after  pressing,  and  at  three  months  was  clear,  clean- 
tasting,  but  still  a  little  sweet.  At  five  months  it  was  in  good  condition,  smooth,  full- 
bodied,  not  quite  dry,  but  sound  both  according  to  taste  and  to  the  microscopic  examina- 
tion of  the  lees.  At  seven  months  it  was  racked  for  the  second  time,  and  tne  lees  were 
found  still  sound.  At  fourteen  months  the  wine  was  bright,  perfectly  dry,  smooth,  and 
pleasing,  with  little  bouquet  or  flavor,  but  agreeable  acid  and  astringency.  It  was 
mature,  and  part  of  it  was  bottled ;  the  rest  was  bottled  at  eighteen  months. 

No.  1S25.  Cinifaut,  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  8,  1^93,  in  good  condition ;  the  bunches  were  loose  and  coulured,  the  berries 
small.    The  must  showed  21.05  '  of  solid  contents  by  spindle  and  0.69%  of  acid. 

No.  1842.  Ctnsautj  from  Tulare  station.  Received  September  12, 1898.  in  good  condi- 
tion. The  bunches  were  large,  well  filled,  and  unevenly  colored,  the  larger  bunches 
having  berries  with  hardly  any  color  at  all ;  the  berries  were  very  fine  and  large,  and 
tasted  mature.  The  must  showed  21.95%  of  solid  contents  by  spinale  and  0.62%  of  acid. 
The  grapes  were  pressed  and  the  must  fermented  for  white  wine.  The  tem}>erature  of 
the  must  at  starting  was  66°,  and  the  maximum  reached  was  87°,  on  the  second  day. 
The  wine  w^as  dry  on  the  fourth  day,  and  on  the  tenth  was  racked. 

In  three  weeks  the  wine  was  nearly  clear,  fresh,  and  clean-tasting.  At  four  months  it 
was  a  passable  wine,  without  character,  but  with  no  defect  except  a  slight  bittemejis. 
At  five  months  it  was  racked  for  the  third  time;  it  w^as  much  improved,  very  smooth, 
and  clean- tasting.  At  twelve  months  it  had  not  changed  much ;  it  had  developed  a 
little  bouquet,  and  was  in  good  condition.  The  acid  was  rather  low,  and  a  blend  with 
two-fifths  Burger  (No.  190H)  made  a  great  improvement. 

No.  2060.  Cirutant,  from  Cupertino.  A  sample  for  must  analysis  was  received  (^tober 
31, 1893,  in  good  condition.  Ihe  bunches  were  over  medium  in  size,  long-conical,  well 
filled;  the  berries  large,  oval,  iuicy,  mature,  well  colored.  The  must  showed  19.1  .  of 
solid  contents  by  spindle  and  0.61.^  of  acid. 
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GRENACHE. 
(See  Vit.  Kept.  1883^^,  p.  107 ;  1887-^,  p.  206.) 

The  Grenache  is  characterized  in  most  localities  by  vigorous  growth 
and  abundant  foliage,  and  when  not  injured  by  mildew  or  coulure  it  is 
a  heavy  bearer.  When  pruned  short  in  the  ordinary  way  it  is  apt  to 
shade  its  grapes  too  much;  and,  especially  in  moist  seasons,  if  not  well 
sulphured,  is  very  subject  to  mildew.  In  Santa  Clara,  Alameda,  and 
San  Diego  counties  it  is  reported  as  being  very  subject  to  coulure.  At 
Fresno  it  bears  well  and  develops  high  sugar  and  medium  acid;  the 
average  of  five  analyses  is,  sugar  26.9%  and  acid  0.46%. 

At  Tulare  the  vine  is  a  strong  grower  and  bears  from  six  to  ten  tons 
per  acre  in  the  somewhat  alkaline,  sandy  soil  in  which  it  is  planted. 
The  composition  of  the  must  has  been  good  and  fairly  constant,  vary- 
ing little  from  the  average  of  23.5%  of  sugar  and  0.60%  of  acid  shown  by 
four  analyses.  It  ferments  well,  but  makes  a  neutral  wine  almost 
totally  lacking  in  color,  with  little  quality,  and  much  inferior  to  that  of 
Refosco  from  the  same  vineyard.  Its  chief  merits  are  vigor  and  heavy 
bearing,  and  in  the  latter,  at  least,  it  is  surpassed  by  the  Petit  Bouschet, 
a  much  preferable  grape. 

At  Paso  Robles  the  composition  of  the  must  is  practically  the  same 
as  at  Tulare  as  regards  sugar  and  acid,  but  it  makes  a  wine  of  somewhat 
better  quality,  though  still  lacking  in  color  and  quality. 

At  the  Amador  station  the  vine  is  a  strong  grower  and  good  bearer, 
but  somewhat  inclined  to  coulure. 

One  of  the  disadvantages  of  the  wine  of  this  grape  is  the  peculiar 
"bumt-sugar"  flavor  which  it  carries  into  all  blends  not  strongly 
flavored  otherwise,  and  which  is  not  generally  liked. 
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Rbcord  of  Tbbathsnt. 

No.  1249.  Orenache,  from  Margherita  Vineyard,  Fresno.  Received  Angnst  27, 1890,  in 
good  condition,  and  mature.  The  most  showed  24.1%  of  solid  contents  by  spindle.  The 
temperature  of  the  grapes  at  crushing  was  69°,  ana  the  maximum  reached  was  78°,  at 
which  tem{>erature  it  remained  during  the  fourth  and  fifth  days.  The  fermentation  was 
slow  in  starting  and  tardy  in  finishing ;  the  murk  was  drawn  off  on  the  seventh  day 
while  still  sweety  and  the  fermentation  continued  in  the  cask ;  six  days  after  pressing 
the  wine  was  quite  dry. 

At  ten  weeks  the  wine  was  of  fair  quality  and  bright,  the  color  was  light,  and  the 
wine  had  little  flavor  or  aroma,  but  was  clean^tasting  and  with  good  acid  and  tannin. 
A  month  later  the  wine  was  racked  for  the  second  time,  and  soon  after  an  examination 
of  the  lees  showed  the  presence  of  a  little  lactic  fermdnt,  but  the  taste  was  unaffected, 
and  the  wine,  having  developed  a  little  bouquet,  had  improved  generally.  It  was 
pasteurized  for  safety.  After  tnis  the  wine  did  not  improve  much,  but  remained  brieht, 
and  a  coarse  but  drinkable  wine.  At  eighteen  months  it  was  mature,  and  was  bottled. 
At  three  years  the  bottled  wine  was  tasted ;  that  bottled  at  eighteen  months  was  in 
good  condition,  but  had  lost  nearly  all  its  red  color  and  was  of  deep  straw  color ;  it  was 
wlthont  anv  positive  defect,  but  lacked  freshness  and  character.  Some  of  the  wine 
bottled  earher  had  retained  some  color,  but  had  not  kept  well. 

Ko.  133a  Gfrenac^;  f rohi  J.  T.  Doyle, 'Ciipertino:  Rec'eived  October  13, 1890,  in  good 
condition,  and  mature.  The  must  snowed  24.35%  of  solid  contents  by  spindle  and  0l62% 
of  acid. 

No.  1444.  OrencLchej  from  Tulare  station.  A  sample  for  must  analysis  was  received 
August  29, 1891,  in  good  condition.  The  must  showed  22.6%  of  solid  contents  by  spindle 
and  0.63%  of  acid. 

No.  1627.  Orenacfke,  from  Paso  Robles  station.  Received  October  7, 1891,  in  good  con- 
dition. The  must  showed  24.4%  of  solid  contents  by  spindle  and  0.45%  of  acid.  The 
gra{>es  were  fermented  with  No.  1528,  Mourastel,  from  the  same  vineyard.  The-  temper- 
ature of  the  grapes  was  64°  at  crushing,  and  reached  a  maximum  of  86°  on  the  third 
day.    On  the  nfth  day  the  murk  was  nearly  dry,  and  was  drawn  off. 

At  one  month  from  pressing  the  wine  was  clear,  had  a  little  aroma  and  flavor,  was 
smooth,  but  tasted  a  little  flat.  During  the  first  three  months  the  wine  was  racked 
twice ;  the  lees  were  examined  and  found  to  be  sound.  At  five  months  the  wine  was 
clear  and  sound,  but  flat,  characterless,  and  of  poor  quality.  It  was  racked  three  times 
during  the  next  twelve  months,  and  remained  clear,  but  improved  very  little  in  quality. 
At  fifteen  months  it  was  bottled.  The  wine  improved  considerably  in  bottle,  and  at 
three  and  a  half  years  was  a  fair  wine,  but  rather  thin,  and  lacking  in  color  ana  flavor. 

Ko.  1626.  Chrenache,  from  Tulare  station.  Received  September  6. 1892,  in  fair  condi- 
tion. The  must  showed  23.25%  of  solid  contents  by  spindle  and  0.47%  of  acid.  The 
temperature  of  the  must  at  crushing  was  68°,  and  the  maximum  reached  was  99°,  on  the 
fourth  day.    On  the  sixth  day  the  murk  was  nearly  dry,  and  was  racked  off. 

At  one  month  the  wine  was  nearlv  clear,  very  promising,  but  still  a  little  sweet.  Two 
weeks  later  it  was  clear  and  nearly  ary.  At  four  months  it  was  clear,  but  still  slightly 
sweet,  and  not  quite  clean-tasting.  An  examination  of  the  lees  showed  the  presence  of 
filaments,  and  the  wine  was  pasteurized.  Two  months  after  pasteurizing  it  was  racked, 
and  was  bright  and  nearly  dry,  but  of  poor  quality.  After  tnis  it  mdually  improved, 
and  remained  bright  and  sound.    At  nineteen  months  it  was'  bottlea. 

No.  1721.  Orentuihe,  from  Paso  Robles  station.  Received  October  18,  1892,  in  good 
condition;  the  grapes  were  small  and  tasteless.  The  must  showed  22.6%  of  solid  con- 
tents by  spindle  and  0.56%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°, 
and  the  maximum  reached  was  82°,  on  the  third  day.  On  the  fourth  day  the  murk  was 
nearly  dr^,  and  was  drawn  off. 

At  one  month  the  wine  was  racked,  being  nearly  clear,  dry,  and  promising.  At  three 
months  it  was  bright,  smooth,  and  pleasing,  with  moderate  acid  and  astringency.  Suc- 
cessive tastings  at  five,  eight,  and  fourteen  months  showed  a  gradual  improvement;  it 
kept  well,  and  was  sound  and  pleasant,  but  lacked  character.  At  eighteen  months  it 
was  mature,  and  was  bottled. 

No.  1822.  Orenache,  from  Amador  station.  Received  September  8  1893.  in  good  con- 
dition. The  bunches  and  berries  were  of  fair  size,  lacking  in  color  ana  not  quite  mature. 
Only  a  sample  for  must  analysis  was  received.  The  must  showed  23.25%  of  solid  contents 
by  spindle  and  0.74%  of  acid. 

No.  1845.  CTrcnocAe,  from  Tulare  station.  Received  September  14,  1893,  in  good  con- 
dition, and  mature.  The  bunches  were  of  medium  size,  from  well  filled  to  compact,  the 
skin  very  tough  and  thick,  with  very  little  color.  The  must  showed  22.8%  of  solid  con- 
tents by  spindle  and  0.53%  of  acid.  The  temperature  of  the  must  at  crushing  was  68°, 
and  the  maximum  reached  was  93°,  on  the  third  day.  On  the  fifth  day  the  murk  was 
nearly  dry,  and  was  drawn  off. 

The  wine  fermented  for  some  time  and  remained  cloudy,  but  at  the  end  of  a  month 
was  nearly  clear,  and  clean-tasting.  At  five  months  it  was  bright,  a  little  sweet,  with 
little  bouquet  or  flavor,  but  clean-tasting,  and  was  racked  for  the  second  time.    After 
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this  it  improved,  remaining  sound  and  agreeable.  At  eleven  months  it  was  in  good 
order  and  nad  rather  more  character  than  the  Carignane  of  the  same  year  and  locality 
(No.  1887),  but  no  more  color. 

No.  2010.  Orenaehef  from  Paso  Robles  station.  Received  October  26, 1893,  in  eood  con- 
dition. The  bunches  were  oyer  medium  in  size,  short,  cylindrical,  from  well  filled  to 
compact,  on  very  thick  peduncles ;  the  berries  were  of  medium  size,  nearly  round,  firm, 
very  sweety  and  some  dried.  The  must  showed  28.2%  of  solid  contents  by  spindle  and 
0J6i%  of  acid.  The  temperature  of  the  erapes  at  crushing  was  62^,  and  the  maximum  of 
77®  was  reached  on  the  fifth  day.  On  the  fifth  day  the  murk  was  nearly  dry,  and  was 
drawn  off. 

In  two  weeks  the  wine  was  nearly  clear,  but  still  a  little  sweet.  It  was  racked,  taken 
to  the  cellar,  and  at  two  months  was  quite  clear,  of  good,  medium  acid  and  astrin^ncy, 
scime  flavor,  sub-sweet,  but  sound.  At  six  months  it  was  smooth  and  as;reeable,  without 
much  character,  but  sound  and  in  good  order.  At  nine  months  it  nad  improyed  in 
flavor,  but  had  suffered  from  the  smadlness  of  the  sample. 

PLOUSSARD. 
(See  Vit.  Kept.  1885-86,  p.  82;  1887-80,  p.  220.) 

The  Ploussard  has  unfortunately  only  been  tested  at  the  Bay  region 
stations.  It  has  proved  but  a  moderate  bearer,  even  with  long-pruning, 
doing  the  better,  in  this  respect,  at  Mission  San  Jos^,  of  the  two  stations 
tried.  It  has  shown  some  good  qualities,  but  has  by  no  means  sustained 
its  French  reputation.  It  makes  an  alcoholic  wine  with  low  to  medium 
acid,  deficient  astringency,  and  good  body.  The  color  is  at  first  fair, 
but  it  quickly  falls  and  turns  yellow.  The  wine  develops  very  quickly, 
and  is  at  first  very  agreeable,  but  is  a  poor  keeper  and  quickly  deterio- 
rates. It  might  be  useful  as  a  blend  to  give  some  of  its  delicacy  to  coarser 
varieties,  but  it  ripens  one  or  two  weeks  before  any  of  the  varieties  with 
which  it  would  make  appropriate  blends.  It  is  an  extremely  delicious 
table-grape,  and  would  be  useful  as  an  early  red  eating-grape  for  con- 
sumption near  the  vineyard,  but  it  is  too  delicate  to  bear  shipment. 
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Rbcobd  of  Tbbathsnt. 

No.  1261.  Plou8$ard^  from  Mission  San  Jos^.  Received  September  27,  1890,  in  fair 
condition,  and  mature.  The  must  showed  24.8/^  of  solid  contents  by  spindle  and  0.55^: 
of  acid.  The  temperature  of  the  must  at  crushing  was  67^,  and  the  maximum  reached 
was  85^.  on  the  fourth  day.  On  the  fifth  day  the  murk  was  drawn  off  while  still  a  little 
sweet. 

The  wine  remained  cloudy  for  some  time,  but  at  one  month  it  was  dry  and  nearly 
clear.  At  two  months  it  was  clear,  very  poor  in  color,  of  medium  acid  and  astringency, 
showing  a  good  flavor  somewhat  masked  oy  the  taxte  of  moldy  grapes.  At  three  months 
it  was  considerably  improved  and  developed,  but  as  the  taste  was  a  little  suspicious  it 
was  pasteurized.  After  this  it  remained  bright  and  lost  its  moldy  taste ;  it  was  in  a 
small  l^eg  and  developed  very  quickly.  At  seven  months  it  had  some  bouquet  and  was 
very  smooth  and  agreeable.  After  this  it  deteriorated  and  lost  the  little  color  it  had  to 
start  with.  At  sixteen  months  it  was  bottled,  but  tasted  somewhat  thin  and  exhausted. 
It  did  not  improve  in  bottle,  but  soon  became  decrepit. 

No.  1291.  Plou»$ardj  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  3, 1890,  in  bad  condition,  much  bruised,  and  quite  mature.  The  must  showed 
25.1%  of  solid  contento  by  spindle  and  0.67%  of  acid. 

No.  1505.  Plouasard^  from  Mission  San  Jos^.  Received  September  27,  1891,  in  fair 
condition,  a  few  erapes  moldy.  The  must  showed  25.3^  of  solid  contents  by  spindle  and 
0.45%  of  acid.  Tne  temperature  of  the  must  at  crushing  was  67^.  and  the  maximum 
reached  was  92^,  on  the  third  day.  The  murk  was  drawn  off  on  tne  fourth  day,  while 
still  a  little  sweet. 

At  one  month  the  wine  was  dry,  nearly  clear,  but  tasted  flat  An  examination  of  the 
lees  showed  the  presence  of  a  few  filamente,  and  the  wine  was  pasteurized.  At  six 
months  It  was  bnght,  very  light  in  color,  with  good  body  and  alcohol,  generally  im- 
proved, and  of  fair  Quality.  At  sixteen  months  it  had  been  racked  three  times  and  was 
m  good  order ;  and,  oeing  of  fair  quality  and  mature,  it  was  bottled.  At  three  years  and 
a  half  the  bottled  wine  was  bright,  with  fair  but  yellowish  color,  of  good  flavor,  but  the 
bouquet  injured  by  the  presence  of  a  little  volatile  acid. 

No.  1637.  Ploussardy  from  Mission  San  Jos6.  Received  September  13, 1892,  in  fair  con- 
dition. The  must  showed  22.0%  of  solid  contents  by  spindle  and  0.57%  of  acid.  No  wine 
was  made. 

No.  1983.  Ploussardj  from  Mission  San  Jos6.  Received  October  19, 1893,  in  good  con- 
dition. The  bunches  were  small  to  medium,  loose,  and  winged;  the  berries  were  variable 
in  size,  ellipsoidal,  and  thin-skinned.    The  sample  was  very  ripe,  and  many  of  the 

f  rapes  dried.    The  must  showed  25.9%  of  solid  contents  by  spindle  and  0.56%  of  acid, 
he  temperature  of  the  must  at  crushing  was  62®,  and  the  maximum  reached,  on  the 
fifth  day,  was  92®.    On  the  sixth  dav  the  wine  was  nearlv  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  and  was  racked  and  taken  to  the  cellar.  At 
three  months  it  was  clear,  clean -tasting,  with  good  flavor  and  some  bouquet,  good  acid 
and  astringency.  but  was  still  slightly  sweet.  jDuring  the  spring  the  wine  did  not  taste 
so  well,  but  became  quite  dry,  and  at  nine  months  had  improved,  was  bright,  and  in 
good  order ;  generally  a  good  wine,  but  very  poor  in  color.  At  this  time  an  examina- 
tion of  the  lees  showed  them  to  be  perfectly  sound. 

TROUSSEAU. 
(See  Vit.  Rept.  1885-86,  p.  82;  1887-89,  p.  20L) 

Further  experiments  with  the  Trousseau  show  that  it  will  make  a  fair 
Port  in  those  localities  where  a  Port  is  a  possibility,  but  that  for  other 
purposes  it  is  more  or  less  a  failure.  For  a  dry  red  wine,  without  the 
aid  of  some  other  grape,  it  is  quite  useless,  lacking  suflBcient  color,  acid, 
or  tannin.  An  attempt  to  make  it  up  into  a  white  wine  was  little  more 
successful.  A  sample  of  Trousseau  from  Asti,  Sonoma  County,  with 
full  sugar  contents  and  medium  acid,  was  made  into  white  wine,  which 
was  rough,  coarse,  and  totally  lacking  in  the  freshness  which  should 
characterize  a  white  wine,  but  with  better  keeping  qualities  than  this 
variety  has  when  fermented  on  the  skins.  Wherever  grown,  if  grown 
at  all,  it  should  be  blended  in  the  vat  with  some  grape  possessing 
suflBcient  acid  to  insure  healthy  fermentation. 
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RSCO&D  OF  TBXATmNT. 

No.  1204.  Trousseau,  from  Margherita  Vineyard,  Fresno.  Received  August  li,  1890, 
in  ^ood  condition,  but  for  some  moldy  bunches.  The  banches  were  of  good  size  for  the 
variety^  and  well  filled ;  the  skin  with  very  little  color,  and  the  grapes  generally  not 
quite  ripe,  some  of  the  bunches  being  quite  green.  The  must  showed  22.27%  of  solia  con- 
tents by  spindle  and  0.58%  of  acid.  The  temperature  of  the  must  at  crusning  wasOd**, 
and  the  maximum  reached  was  86**,  on  the  fourth  day.  On  the  sixth  day  the  murk  was 
dry.  and  was  drawn  off. 

The  wine  was  almost  without  color  and  of  poor  quality,  and  at  three  months  began 
to  develop  a  suspicious  taste.  An  examination  of  the  lees  showed  long  filaments,  so  the 
wine  was  pasteurized.    After  this  it  became  bright,  but  did  not  otherwise  improve. 

No.  1458.  Trousseau^  from  Fresno.  Received  August  31, 1891,  In  good  condition,  but 
slightly  dried.  The  must  showed  27.6^  of  solid  contents  by  spindle  and  0.61%  of  acid. 
The  temperature  of  the  grapes  at  crushmg  was  76°,  and  the  maximum  reached  was  86^,  on 
the  third  day.  On  the  fourtn  day  the  murk  was  drawn  off  while  still  sweet ;  it  fermented 
slowly  in  cask  for  ten  days  longer,  when  it  was  fortified.  The  wine  did  not  keep  well 
and  acquired  a  bad  taste. 

No.  1498.  Trousseauj  from  Asti.  Sonoma  County.  Received  September  17. 1891,  in  good 
condition,  except  for  a  few  moldy  ounches.  The  must  showed  24.6%  of  solid  contents  by 
si>indle  and  0.4i%  of  acid.  The  grapes  were  pressed  and  the  must  fermented  for  white 
wine.  The  temperature  of  the  must  at  crushing  was  69°.  and  the  maximum  reached  was 
78°,  on  the  third  day.    It  was  dry  on  the  seventh  day,  wnen  it  was  racked  from  the  lees. 

At  three  weeks  tne  wine  was  nearly  clear  and  quite  dry.  At  two  months  it  was  clear, 
with  little  aroma,  smooth  and  pleasing,  but  without  much  character  and  with  a  slight 
Schiller  tint.  A  month 'later  the  lees  showed  a  few  filaments  and  the  taste  had  become 
very  slightly  affected :  the  wine  was  therefore  pasteurized.  At  six  months  it  had  devel- 
oped some  bouquet,  but  was  flat  and  not  of  hieh  promise.  At  nine  months  it  had 
improved  somewnat,  and  was  smooth,  oily,  full-bodied,  but  with  little  character  and  none 
of  the  freshness  of  a  good  white  wine.  After  this  It  was  racked  twice  and  was  bottled  at 
sixteen  months,  bright  and  sound,  but  coarse  and  of  poor  (quality.  At  three  and  a  half 
years  the  bottled  wine  was  rough,  coarse,  and  showed  that  it  had  been  bottled  too  soon. 

No.  1510.  TVouMeau,  from  Mission  San  Joa6,  Received  September  27, 1801,  in  poor 
condition,  many  of  the  grapes  moldy.  The  must  showed  25.2%  of  solid  contents  by 
spindle  and  0.58%  of  acid,  ^rhe  temperature  of  the  grapes  at  crushing  was  67°,  and  the 
maximum  of  86°  was  reached  on  the  second  day.  The  murk  was  drawn  off  and  forti- 
fied on  the  third  day. 

The  wine  soon  cleared  and  was  of  good  flavor,  but  rather  too  dry.  It  gradually  im- 
proved, and  at  three  and  a  half  years  was  a  light-colored,  brownish  Port,  with  full, 
agreeable  bouquet  and  clean  taste.  On  account  of  the  smallness  of  the  sample  (three 
and  a  half  gallons)  it  matured  quickly,  and  by  concentration,  due  to  evaporati<Hi, 
became  quite  sweet  enough.    It  was  rather  light  m  body,  but  otherwise  a  goodf  Port. 

No.  1925.  Trouaseaut  from  Paso  Robles  station.  Received  October  12^  1803»  in  good 
condition,  but  overripe  and  many  berries  dried.  The  bunches  were  of  medium  size,  very 
compact  and  regular ;  the  hemes  small,  with  little  juice.  The  must  showed  26^9%  oi 
solia  contents  by  spindle  and  0.26%  of  acid.  Only  a  sample  for  must  analysis  was 
received. 

BASTARDO. 
(See  Vit.  Rept.  1883-85,  p.  119;  1887-89,  p.  266.) 

There  is  little  to  be  added  to  former  reports  on  this  variety;  as  a  pro- 
ducer of  dry  red  wine  it  may  be  said  to  be  a  failure.  Its  high  sugar 
contents,  together  with  its  moderate  or  low  acid,  make  it  a  difficult  wine 
to  ferment,  and  a  poor  keeper.  The  average  composition  of  the  must 
has  been:  at  Cupertino,  25.6%  of  sugar,  0.46%  of  acid;  at  Mission  San 
Jos^,  25.8%  of  sugar,  0.55%  of  acid;  at  Tulare,  25.7%  of  sugar,  0.41%  of 
acid.  At  Paso  Robles  the  sugar  content  has  been  lower  and  the  acid 
higher  than  these  figures,  but  this  is  probably  in  part  owing  to  the  youth 
of  the  vines.  The  best  use  that  can  be  made  of  this  variety  is  in  the 
manufacture  of  Ports  with  the  aid  of  other  grapes.  At  Tulare  the  vine 
is  a  fairly  good  grower  where  the  alkali  is  not  too  strong,  but  a  poor 
bearer  and  liable  to  sunburn. 


SOUTHERN  FRENCH  TYPE — BABTARDO. 
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104  UNIVERSITY   OF    CALIFORNIA. 

RscoBD  OF  Tbkatmbht. 

No.  1364.  BatiardOy  from  Cupertino.  Received  October  13,  1890.  The  mast  showed 
25.77%  of  solid  contents  by  spinale  and  0.44%  of  acid. 

No.  1479.  B<utardOj  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  3, 1891,  in  good  condition ;  small,  well-filied  bunches  of  small  grapes, 
mature.    Tne  must  showed  22.9%  of  solid  contents  by  spindle  and  0.43%  of  acid. 

No.  1625.  BastardOf  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  1, 1892,  in  good  condition.  The  must  showed  24.8%  of  solid  contents  by  spindle 
and  0.41%  of  acid. 

No.  1641.  Baatardo.  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16, 1892,  in  eood  condition.  The  must  showed  22.15%  of  solid  con- 
tents by  spindle  and  0.64%  of  acid. 

No.  1709.  Bastardo,  from  Mission  San  Jos^.  Arrived  October  6, 1892,  in  fair  condition. 
The  must  showed  23.7%  of  solid  contents  bv  spindle  and  0.85%  of  acid.  The  grapes  were 
fermented  with  No.  1700,  Teinturier  male,  from  the  same  vineyard.  The  temperature  of 
the  ffrapes  at  crushing  was  68°,  and  the  maximum  of  97°  was  reached  on  the  fourth  day. 
On  the  fifth  day  the  murk  was  nearly  dry,  and  was  pressed. 

Three  weeks  after  pressing  the  wine  was  clear  and  dry,  but  not  of  high  promise.  At 
one  month  it  was  racked  and  taken  to  the  cellar.  At  two  months  it  was  bright,  with 
full,  ^ood  bouquet  and  flavor,  but  not  clean-tasting ;  at  this  time  the  wine  was  of  good 

aualitv,  but  was  evidently  not  ^oing  to  keep  well.  At  four  months  it  had  acquired  a 
i^ht  bitterness,  but  was  otherwise  little  changed.  After  this,  though  the  wine  remained 
bright  and  no  injurious  germs  could  be  found  in  the  lees,  it  oecame  gradually  flat  and 
insipid,  till  at  about  fourteen  months  it  was  no  longer  worth  keeping. 

No.  1884.  BcutardOf  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  8, 1893,  in  good  condition;  the  bunches  were  small  and  the  berries  slightly 
shriveled.    The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.72%  of  acid. 

No.  1865.  Bcutardo,  from  Paso  Robles  station.  Received  September  16, 1893,  in  good 
condition ;  bunches  small,  compact,  without  coulure.  and  evenly  ripened.  The  must 
showed  23.9%  of  solid  contents  bv  spindle  and  0.49%  of  acid.  The  temperature  of  the 
grapes  at  crushing  was  67°,  and  the  maximum  of  85°  was  reached  on  the  third  day.  The 
wine  was  dry  on  the  flfth  day,  when  it  was  pressed. 

The  wine  remained  cloudy  for  some  time,  and  continued  an  almost  insensible  fer- 
mentation. It  was  racked  at  one  month  and  again  at  four  months,  but,  though  it  became 
clear,  it  was  flat  and  insipid.  After  this  it  changed  little,  and  at  one  year  it  was  drink- 
able, but  not  a  good  wine.    The  lees  showed  a  few  filaments. 

No.  2047.  BastardOy  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  31, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  lone 
conico-cylindrical,  close ;  the  oerries  of  medium  size,  oval,  firm,  fleshy,  very  sweet,  ana 
just  commencing  to  dry  up.  The  must  showed  28.0%  of  solid  contents  by  spindle  and 
0.63?^  of  acid. 


vo 


CHAUCHE   NOIR. 
(See  Vit.  Rept.  1885-86,  p.  79 ;  1887-89,  p.  112.) 

This  variety  resembles  the  Pinots  in  its  yellowish  color  and  its  liability 
to  attacks  by  secondary  fermentations,  without  having  the  delicacy  of 
flavor  which  characterizes  the  latter.  Though  unsuited  to  be  used  alone, 
a  fair  wine  can  be  made  of  it  if  the  grapes  are  fermented  with,  say  one 
third  of  some  robust  and  tannic  wine,  such  as  the  Tannat  or  some  of 
the  Italian  varieties.  Jt  ripens  much  earlier  than  the  latter,  and  would 
have  to  be  blended  during  the  after-fermentation.  It  cannot,  however, 
be  recommended  for  planting  in  any  locality  in  California  where  it  has 
yet  been  tried. 


80UTHEBN   FRENCH  TYPE — CHAtlCHlS   NOIR. 
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RscoBD  or  Tbsatmsht. 

No.  1227.  ChaueM  noir^  from  Fresno.  A  sample  for  must  analysis  was  receiyed 
August  25, 1890,  in  fair  condition— over-mature  and  some  berries  dried.  The  must  showed 
28.4%  of  solid  contents  by  spindle  and  0.34%  of  acid. 

No.  1290.  ChaucM  noir,  from  Cupertino.  A  sample  for  must  analysis  was  recelTed 
October  3, 1890,  in  fair  condition,  quite  ripe.  The  must  bhowed  25.0%  of  solid  contents 
by  spindle  and  0.55%  of  acid. 

No.  1298.  Chauchi  notr,  from  Mission  San  Jos^.  Received  October  7, 1890,  in  bad  con- 
dition—much crushed  and  moldy.  The  must  showed  26.3%  of  solid  contents  by  spindle 
and  0.53%  of  acid.  The  grapes  were  crushed  and  fermented  as  white  wine.  The  tem- 
perature at  crushing  was  o7^,  and  the  maximum  reached,  on  the  third  day,  was  88^. 

The  wine  was  dry  on  the  tenth  day  and  was  racked  from  the  lees.  At  one  month  the 
wine  was  clear,  of  light  schlUer  color,  smooth,  with  low  acid  and  high  alcohol,  but  the 
quality  quite  spoiled  by  the  taste  of  mold.  At  six  weeks  the  lees  were  not  well  settled, 
but  seemed  sound.  At  two  months  the  wine  was  racked  for  the  second  time,  and  at 
three  months  the  lees  were  examined  again  and  found  to  contain  some  filaments,  so  the 
wine  was  pasteurized.  It  was  clear  and  had  improved  somewhat.  At  seven  months  it 
was  bright,  but  still  showed  the  effects  of  the  moldy  grapes,  and  had  acquired  a  Sherrv 
taste.  It  was  racked  for  the  fourth  time,  and  at  fourteen  months  was  clear  and  sound, 
but  showed  little  improvement  In  taste.  At  seventeen  months  it  was  bottled,  but  did 
not  keep  well. 

No.  1446.  Chauchi  nairt  from  Tulare  station.  A  sample  for  must  analysis  was  received 
August  29, 1891,  in  good  condition.  The  must  showed  26.9%  of  solid  contents  by  spindle 
and  0.46%  of  acid. 

No.  1557.  ChaucM  notr,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8,  1891,  in  good  condition.  The  bunches  were  medium  sized,  well 
filled:  the  berries  small  ana  mature.  The  must  showed  22.15%  of  solid  contents  by 
spindle  and  0.82%  of  acid. 

No.  1652.  CfMuchi  notr,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16, 1892,  in  ^ood  condition.  The  must  showed  19.25%  of  solid  con- 
tents by  spindle  and  1.71%  of  acid. 

No.  1685.  Chauchi  notr,  from  Mission  San  Jos^.  Received  September  27,  1892,  in 
good  condition.  The  must  showed  24.1%  of  solid  contents  by  spindie  and  0.64%  of  acid. 
The  grapes  were  fermented  with  No.  16ei6  in  the  proportion  of  149  lbs.  of  Chauchi  noir 
to  54.5  Ids.  of  Tannat  The  temperature  of  the  grapes  at  crushing  was  67°,  and  the 
maximum  reached  on  the  fourth  day  was  96°.  In  four  days  and  a  half  the  wine  was  dry, 
and  was  drawn  off. 

In  one  month  the  wine  was  nearly  clear,  and  was  racked  off  and  taken  to  the  cellar. 
At  three  months  it  was  bright,  with  some  flavor  and  aroma,  medium  acid  and  as- 
tringency—a  drinkable  wine,  out  not  of  high  quality,  and  slightly  bitter.  The  lees  were 
sound,  and  two  months  later  the  wine  was  in  ^ood  condition  and  still  possessed  of  a 
faint  sweetness.  It  was  racked  for  the  second  time,  and  a  month  later  the  lees  showed 
much  S.  elUpsoideus  and  a  few  short  filaments.  The  wine  remained,  however,  in  good 
order,  and  Improved.  Tastings  at  eight,  ten,  and  fourteen  months  showed  a  gradual 
improvement,  and  at  the  end  of  that  time  it  was  of  good  quality  and  very  smooth.  It 
was  bottled  at  eighteen  months. 

No.  1795.  Chauchi  notr,  from  Tulare  station.  Received  August  31, 1893,  in  bad  con- 
dition. The  bunches  were  of  the  usual  size,  but  the  berries  were  larger ;  they  were  flavor- 
less and  with  little  color.  The  must  showed  22.8%  of  solid  contents  by  spindle  and  0.68^^ 
of  acid.  There  were  205  lbs.  crushed.  The  temperature  of  the  must  at  crushing  was  63^, 
and  the  maximum  reached,  on  the  fifth  day,  was  85°. 

The  wine  was  taken  off  tne  lees  at  two  weeks,  and  at  one  month  was  nearly  clear,  and 
was  racked  again  and  taken  to  the  cellar.  At  five  months  it  was  clear,  but  flat  and  of 
poor  quality,  and  was  racked  for  the  third  time.  After  this  the  wine  deteriorated,  and 
at  one  year  was  quite  spoiled. 

No.  1832.  Chauchi  notr,  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  8. 1893,  in  good  condition.  Both  bunches  and  berries  were  very  small, 
and  the  berries  rounder  than  usual.  The  must  showed  25.0/^  of  solid  contents  by  spindle 
and  0.68%  of  acid. 

No.  1868.  Chauchi  notr,  from  Paso  Robles  station.  Received  September  15, 1893^  in 
good  condition.  The  bunches  were  of  ^ood  size,  compact ;  the  berries  of  average  sue, 
mature.  The  must  showed  21.9%  of  solid  contents  by  spindle  and  0.92%  of  acid.  There 
were  88  lbs.  crushed  at  a  temperature  of  67°.  The  maximum  temperature  reached  was 
86°,  on  the  fourth  day.    On  the  fifth  day  the  wine  was  dry,  and  was  drawn  off. 

At  three  weeks  the  wine  was  nearly  clear,  but  of  poor  quality.  It  was  racked  and 
taken  to  the  cellar,  and  at  four  months  was  clear,  much  improved,  but  lacking  in  color 
and  character.  At  five  months  it  was  racked  again,  and  at  eight  months  it  had  changed 
little,  was  sound,  but  somewhat  green.  At  eleven  months  the  wine  was  in  good  order, 
sound,  of  fair  quality ;  had  deposited  no  lees,  but  did  not  taste  mature.  At  twelve 
months  it  was  bottled. 


SOUTHERN  FRENCH   TYPE — ^DOLCETTO. 
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No.  2076.    ChaucM  notr,  from  Mission  San  Jos^.    Received  November  8, 180S,  in  good 


wine,  started  at  a  temperature  o!  63®,  and  reached  a  maximum  of  88®  on  the  third 
day.    On  the  fifth  diy  tne  wine  was  nearlv  dry,  and  was  drawn  off. 

At  one  month,  when  it  was  racked  ana  taken  to  the  cellar,  the  wine  was  clear,  bnt 
still  a  little  sweet.  At  three  months  it  was  not  quite  clear,  faintly  sweety  with  bitter 
after-taste,  but  of  good  flavor.  After  this  it  became  still  more  bitter  and  generally 
deteriorated. 

No.  2109.  Chauehi  notr,  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  S,  1808^  in  good  condition.  The  bunches  were  small,  conico-cylindrical,  well 
filled ;  the  berries  small,  oval,  pulpy,  very  ripe,  but  with  good  acid.  The  must  showed 
9a9%  of  solid  contents  by  spindle  and  0.66%  of  acid. 


DOLCETTO. 
Synonyms:  Uva  d'Aqui ;  Dolutz  nero. 

Description. — Vine  rather  vigorous  and  very  productive,  with  short- 
jointed  canes  and  prominent  buds;  young  leaves  of  an  intense  vinous 
red,  covered  with  a  light,  whitish  down;  tendrils,  petioles,  and  nerves 
of  leaves  reddish;  leaves  rather  large,  and  wider  than  long;  bunch 
large,  pyramidal,  regular,  winged,  and  well  filled;  berries  bluish-black, 
round,  and  thin-skinned. 

This  variety  is  cultivated  in  the  north  of  Italy,  principally  near  Alba 
and  Acqui,  and  especially  on  the  higher  slopes  of  the  Alps  and  the  high 
valleys  of  the  Apennines.  It  is  valued  on  account  of  its  early  ripening 
and  heavy  bearing.  It  makes  a  light,  very  smooth  wine,  which  can  be 
consumed  early,  on  account  of  its  quick  development.  It  lacks  the 
asperity  which  is  so  characteristic  of  most  of  the  red  wines  of  northern 
Italy  when  they  are  young,  but  it  never  attains  the  high  quality  of  the 
Nebbiolo  or  Bonarda.  The  Dolcetto  is  prized  also  on  account  of  its 
good  color.  In  this  respect,  however,  it  has  not  retained  its  reputation 
in  California.  It  will  be  a  useful  grape  to  plant  for  smooth,  lighty 
quickly  maturing  wines,  where  fair  quality  and  large  quantity  are 
desired.  It  is  an  excellent  table-grape,  on  account  of  its  fine  appear- 
ance, agreeable  flavor,  and  early  ripening,  but  is  not  tough  enough  for 
long  shipments. 

Analtsbs  of  Musts  and  Winks. 
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No.  1348.  Doleetlo  (Menlo  No.  1),  from  J.  T.  Doyle,  Cupertino.  Received  October  13, 
1890,  in  fair  condition,  some  of  the  bunches  being  moldy.  The  bunches  were  of  medium 
size,  conico-cylindrical,  sometimes  winged,  not  compacted ;  the  berries  over  average  in 
size,  round,  reddish-brown  in  color,  witn  thin  skin  and  soft,  rather  juicy  flesh ;  peduncle 
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short  and  green.  The  grapes  resemhle  the  true  Dolcetto  very  closely,  except  in  their 
lack  of  color.  The  mnst  showed  19^%  of  solid  contents  by  spindle  and  0.80%  of  acid. 
1^0  wine  was  made. 

No.  1672.  Doketto^  from  Asti,  Sonoma  County.  Received  October  10, 1891,  in  fair  con- 
dition, over-mature,  very  sweet,  and  many  £[rapes  half  dried.  The  must  showed  27.45./ 
of  solid  contents  by  sjpindle  and  0.31%  of  acid.  The  grapes  (119  lbs.)  were  crushed  at  a 
temperature  of  61^.  On  the  second  day  1.2  gallons  of  water  and  83.5  grams  of  tartaric 
acid  were  added.  The  maximum  temperature  of  87^  was  reached  on  the  fourth  day.  On 
the  seventh  day,  when  the  wine  was  drawn  off,  it  was  nearly  dry. 

At  one  month  the  wine  was  bright,  had  light,  delicate  aroma,  full  flavor,  clean 
taste,  good  astringency,  and  medium  acid.  It  was  racked,  and  at  four  months  the  lees 
showed  a  little  ''graisse.'*  but  the  wine  was  bright^  little  changed,  and  tasted  quite 
sound.  A  month  later  it  was  racked  again.  It  was  verv  smooth  and  pleasing,  full- 
bodied,  and  dean-tasting;  it  was  of  excellent  quality  and  was  maturing  quickly.  At 
ten  months  it  was  racked  again.  At  sixteen  months  it  retained  Its  good  quality,  but 
had  not  developed  much  bouquet.  At  this  date  it  was  racked  and  part  put  in  bottle 
At  twenty-two  months,  when  the  rest  of  the  wine  was  bottled,  it  had  improved  and 
kept  perfectlv.  At  three  ^ears  and  three  months  the  bottled  wine  was  bright  of  li^ht 
color,  somewhat  deficient  in  bouquet,  but  very  agreeable  and  smooth— an  excellent  wine 
of  Burgundy  type. 

No.  2111.  Dolcetto^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analvsis  was 
received  November  7, 1893,  in  eood  condition.  The  bunches  were  large,  irregular,  coni- 
cal, compact,  shouldered ;  the  oerries  large,  round,  pulpy,  very  sweet,  and  with  a  delicate 
sub-Muscat  flavor.  It  differed  from  Mas  and  Pulliat's  description  of  this  varietv  in  the 
compactness  of  the  bunches^  the  pulpy  nature  of  the  berries,  and  the  marked  flavor. 
The  must  showed  26.9%  of  solid  contents  by  spindle  and  0l68^^  of  acid. 

CARIGNANE. 
(See  Vit.  Kept.  1883-86,  p.  92;  1886-87,  p.  74;  1887-89,  p.  171.) 

The  results  obtained  with  this  grape  in  different  localities  of  Califor- 
nia are  somewhat  discordant.  In  a  few  specially  suitable  localities  it 
has  produced  a  good  wine,  while  in  most  others  the  wine  is  only  from 
fair  to  poor.  The  best  results  have  been  obtained  on  well-drained  soils 
in  parts  of  the  Santa  Clara  Valley  and  the  upper  Russian  River  Valley. 
In  moist,  rich  soils  the  vines  are  very  much  subject  to  mildew,  and 
require  frequent  sulphuring.  The  must  generally  possesses  sufficient 
sugar  and  from  medium  to  high  acid.  The  wine  is  full-bodied,  with 
medium  to  low  astringency.  In  favorable  localities  it  has  sufficient 
color,  but  of  a  somewhat  yellowish  cast. 

At  Tulare  and  Fresno  the  Carignane  is  a  thrifty,  upright  grower,  a 
heavy  bearer,  and  does  well  in  fairly  strong  alkali.  The  must  is  rather 
low  in  sugar,  with  fair  acid.  It  makes  a  good,  neutral  wine,  lacking 
in  color  and  tannin,  but  superior  to  that  of  Grenache  or  Cinsaut  from 
the  same  place. 
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No.  1251.  Carignanej  from  Margherita  Vineyard,  Fresno.  Received  August  25, 1890, 
in  good  condition ;  bunches  and  berries  very  large,  taste  insipid,  and  watery.  The 
must  showed  20.6%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at 
crushing  was  7QP,  and  the  maximum  reached  was  78®.  The  fermentation  was  very  slow, 
and  the  must  remained  at  about  78®  for  three  or  four  days.  On  the  seventh  day  the 
murk  was  drawn  off  when  still  sweet. 

Six  days  after  pressing  the  wine  was  dry,  and  in  three  weeks  more  clear.  At  two 
months  it  was  bright,  sound,  verv  rough,  and  with  little  flavor.  It  was  racked  twice 
during  the  first  seven  months,  and  remained  bright,  becoming  smoother,  and  at  the  end 
of  that  time  was  pleasant,  but  somewhat  insipid.  At  seventeen  months  it  was  in  good 
condition,  with  little  color,  some  bouquet,  neutral  flavor,  and  full  acid.  Two  months 
later  it  was  mature,  and  some  of  it  was  oottled.  At  twenty-seven  months  the  remainder 
was  bottled.    At  three  years  both  bottlings  were  sound,  but  flat  and  of  poor  quality. 

No.  1335.  Cartgnane,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  13^  1890,  in  good  condition,  and  mature.  The  must  showed  21.5%  of 
solid  contents  by  spindle. 

No.  1409.  Ckirignane^  from  Mission  San  Josd.  Received  October  20, 1890.  in  fair  con- 
dition, very  soft  and  a  few  bunches  moldy.  The  must  showed  24.8%  of  solid  contents 
by  spindle.  The  grapes  were  used  for  a  series  of  experimental  fermentations,  for  the 
results  of  which  see  ''^Fermentations  with  various  substances"  (Part  II  of  this  report). 

No.  1447.  GsfHrnane.  from  Tulare  station.  A  sample  for  must  analysis  was  received 
August  29, 1891,  in  good  condition.    The  must  showed  21.7%  of  solid  contents  by  spindle. 

No.  1525.  Cartgnane,  from  Asti,  Sonoma  County.  Received  October  8, 1891,  in  good 
condition,  and  mature.  The  must  showed  24.4%  of  solid  contents  bv  spindle.  The  tem- 
perature of  the  must  at  crushing  was  66°,  and  the  maximum  of  81®  was  reached  on  the 
sixth  day.    On  the  ninth  day  the  murk  was  drawn  off  while  still  a  little  sweet 

One  month  from  pressing  the  wine  was  bright,  quite  dry,  very  rough,  and  with  a  burnt 
taste.  At  five  months  the  wine  had  been  racked  twice,  and  was  bright^  vinous,  with 
good  body  and  some  bouquet,  generally  much  improved.  It  continued  to  improve  and 
at  sixteen  months  had  developed  into  an  excellent  wine.  Some  of  the  wine  was  bottled 
at  sixteen  months,  and  some  at  twenty-two  months.  At  three  and  a  half  years  the  wine 
last  bottled  was  bright,  with  good  color,  marked  bouquet,  and  full  flavor,  generally  an 
excellent  clean-tasting  wine,  a  little  too  astringent,  but  full  and  round.  There  was  a 
little  well-settled  deposit  in  the  bottles.  The  wine  first  bottled  tasted  undeveloped  and 
had  made  a  heavy  deposit. 

No.  1576.  CJarignane,  from  Paso  Robles  station.  Received  October  12, 1891,  in  good 
condition,  but  not  mature ;  the  grapes  were  very  small.  The  must  showed  19.7%  of  solid 
contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  64®,  and  the  maxi- 
mum reached  was  82®,  on  the  third  day.  The  murk  was  nearly  dry  on  the  third  day,  and 
was  drawn  off  on  the  fourth. 

At  one  month  from  pressing  the  wine  was  nearly  clear,  but  coarse  and  not  pleasing. 
At  six  months  it  had  been  racked  twice,  and  was  bright,  had  developed  some  oouquet. 
and  was  much  improved,  though  still  rooKh.  It  was  racked  twice  after  this,  and  remained 
bright)  but  did  not  improve  much.  At  fifteen  months  it  was  bottled.  The  wine  devel- 
oped too  quickly,  owin^  to  smaliness  of  sample,  and,  though  it  kept  in  good  order  in 
bottle,  did  not  develop  its  best  qualities. 

No.  1628.  Cartgnane,  from  Tulare  station.  Received  September  6, 1892,  in  good  cou^ 
dition,  and  mature.  The  must  showed  21.5%  of  solid  contents  by  spindle.  The  tempera- 
ture of  the  grapes  at  crushing  was  69®,  and  the  maximum  reached  was  87®,  on  the  fourth 
day.    The  murx  was  dry  on  the  fifth  day,  when  it  was  drawn  off. 

A  month  after  pressmg  the  wine  was  clear,  and  was  racked  and  taken  to  the  cellar. 
At  four  months  it  was  bright,  fresh,  smooth,  and  pleasing,  but  with  little  flavor.  It  was 
racked  three  times  during  the  first  year,  and  remained  m  good  condition ;  was  a  good, 
clean- tasting,  neutral  wine,  with  little  character.  At  fifteen  months  it  was  nearly 
mature,  anawas  one  of  the  best  of  the  Tulare  wines  :  the  color  was  very  deficient.  At 
twenty-two  months  it  was  bottled.  One  year  after  bottling  it  was  bright,  with  some 
bouauet  and  flavor,  full  acid  for  a  Tulare  wine— a  good  wine,  but  lacking  in  character, 
solidity,  and  color,  yet  superior  to  many  of  the  Tulare  wines. 

No.  1742.  Cartgnane,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  24.8%  of  solid  contents 
by  spindle. 

No.  179L  Cartgnane,  from  Mission  San  Jos6.  Received  October  21, 1892,  in  poor  con- 
dition. The  must  showed  20.6%  of  solid  contents  by  spindle.  This  variety  was  fer- 
mented with  No.  1792,  Robin  noir,  from  the  same  locality,  about  equal  parts  of  each  being 
used.  The  temperature  of  the  grapes  at  crushing  was  63®,  and  the  maximum  reached 
was  88®,  on  the  third  day.  The  murk  was  drawn  off  on  the  fourth  day,  when  nearly 
mature. 

A  month  after  pressing  the  wine  was  nearly  clear.  At  three  months  it  was  bright, 
rough  and  coarse,  out  sound  and  of  good  body.     It  was  racked  three  times  during  the 
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first  year,  remained  in  good  order,  and  gradually  improved,  losing  its  harshness.     At 
fourteen  months  it  was  nearly  mature,  and  at  eighteen  montns  was  bottled. 

No.  1871.  Cariffnane^  from  Amador  station.  A  sample  for  must  analysis  and  for  acid 
and  tannin  tests  was  received  September  14,  1893,  in  good  condition.  The  bunches  were 
large,  the  berries  small  and  well  colored.  The  must  showed  23.3%  of  solid  contents  by 
spinale. 

No.  1887.  Cartgnanet  from  Tulare  station.  Received  September  22,  1803,  in  good 
condition.  The  bunches  were  lar^e  and  compact ;  the  berries  large  and  mature,  but  not 
well  colored  or  very  sweet.  The  ripening  was  irregular,  some  of  the  bunches  had  dried 
berries,  and  some  had  berries  still  uncolored.  This  was  due  to  the  fact  that  some  of  the 
vines  had  grown' in  strong  alkali  ground,  where  they  produced  scantier  foliage,  and  thus 
allowed  the  grapes  to  ripen  earlier.  The  must  showed  20.6'^  of  solid  contents  bv 
spindle.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  maximum  reached 
was  929,  on  the  third  day.    On  the  fourth  day  the  murk  was  dry,  and  was  drawn  off. 

In  three  weeks  the  wme  was  clear.  At  five  months  the  wine  had  been  racked  twice, 
was  bright  and  pleasing.  At  eight  months  it  was  sound,  but  flat  and  without  much 
character  or  color. 

No.  208L  Carignane^  from  Paso  Robles  station.  Received  November  4, 1883,  in  fair 
condition.  The  bunches  were  large,  close,  irregular,  and  heavily  shouldered ;  the  berries 
lar^e,  thick-skinned,  very  sweet,  and  commencing  to  dry.  The  must  showed  25.97^'  of 
solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  62°,  and  the 
maximum  reached  was  92°,  on  the  third  day.  The  murk  was  drawn  on  on  the  fifth  day, 
while  still  sweet 

In  one  month  the  wine  was  still  sweet,  but  clear.  In  two  months  it  was  brieht,  of 
good  flavor  and  aroma,  medium  acid,  and  good  body  and  astringency,  still  slightly  sub- 
sweet.  At  six  months  it  had  been  racked  twice,  and  was  of  good  quality,  but  not  quite 
clean-tasting. 

MATARO. 
(See  Vit  Rept.  1887-^89,  p.  192.) 

This  variety  has  been  rather  extensively  planted,  but,  unfortunately, 
principally  in  the  cooler  parts  of  the  coast  valleys,  to  which  it  is  least 
suited.  At  Mission  San  Jose,  in  the  cooler  parts  of  the  Santa  Clara 
Valley,  in  San  Mateo  County,  and  the  lower  parts  of  the  valleys  of 
Sonoma  and  Napa,  it  has  been  well  tested,  and  though  it  generally 
yields  good  crops  it  is  too  late  and  gives  a  very  harsh,  low-bodied,  com- 
mon wine,  is  often  deficient  in  sugar,  and  seldom  ripens  before  the 
autumn  rains  begin.  In  the  warmest  localities  of  the  Santa  Clara  Val- 
ley, in  the  Livermore  Valley,  and  at  the  Asti  Vineyard  in  the  warm 
Cloverdale  Valley,  it  has  done  better,  bearing  good  crops,  making  a 
sound,  solid,  somewhat  coarse  wine,  good  for  blending  purposes  in  the 
production  of  ordinary  wines.  It  seems,  however,  more  adapted  to  the 
southern  parts  of  the  State;  it  has  given  excellent  results  in  Los  Angeles 
and  San  Diego  counties.  At  Fresno  and  Tulare  the  vine  lacks  suffi- 
cient foliage,  rendering  the  grapes  subject  to  sunburn.  At  the  Amador 
foothill  station  the  grapes  run  low  in  acid,  and  give  a  wine  that  tends 
to  the  Port  type.  At  Paso  Robles  the  wine  is  lacking  in  color,  tannin, 
and  body,  but  as  the  vines  are  young  these  faults  may  decrease. 

The  average  of  seven  analyses  of  this  variety  from  the  Bay  region  is 
20.7%  of  sugar  and  0.70/;^  of  acid;  the  body  and  tannin  are  very  low 
for  this  same  region.  The  average  of  four  analyses  of  grapes  from 
Amador  station  is  24.6%  of  sugar  and  0.37%  of  acid,  showing  enough 
sugar  but  low  acid.  At  Fresno  the  composition  of  the  must  has  been 
fairly  satisfactory,  but  at  Tulare  it  has  been  very  low  in  acid. 
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RXCOBD  OF  TrSATMSNT. 


No.  1252.  MaiarOf  from  Margherita  Vineyard,  Fresno.  Received  August  27.  1890,  in 
good  condition.  The  bunches  were  large,  the  grapes  large  and  mature.  Tne  must 
showed  21.3%  of  solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing 
was  69°,  and  the  maximum  reached  was  79°,  on  the  fourth  day.  On  the  seventh  day  the 
murk  was  nearly  dry,  and  was  drawn  off. 

The  wine  was  quite  dry  one  week  after  pressing,  but  was  some  time  in  clearing.  At 
two  months  it  was  bright,  with  liffht  aroma,  pleasing  flavor,  full  acid,  and  medium 
astringency,  very  little  color,  neutral  but  agreeable.  It  was  racked  at  one,  three,  and  five 
months.  The  lees  showed  some  8.  pcutarianus  at  four  months.  At  eight  months  ii  was 
bright,  and  had  improved;  it  possessed  more  character  than  No.  1251,  Carignane.  At 
seventeen  months  it  was  in  good  condition,  and  mature;  it  had  lost  almost  all  its  color, 
and  was  neutral,  with  little  bouquet,  but  clean  taste.  The  wine  was  bottled,  part  at 
nineteen  and  part  at  twenty-nine  months.  At  three  years  the  wine  first  bottled  was 
clear,  sound,  clean-tasting,  lacking  in  delicacy;  the  second  bottled  was  much  inferior  to 
the  other,  and  had  not  kept  well. 

No.  1255,  MatarOf  from  G.  A.  Danet,  Amador  County.  These  grapes  were  taken  from 
slz-y ear-old  vines  grown  nearly  on  a  hilltop,  and  well  cultivated.   Received  September  20, 

1890,  in  poor  condition— loosely  packed  ana  much  crushed.  The  bunches  were  of  medium 
size  ana  well  filled.  Many  of  the  g^pes  were  sunburnt.  The  must  showed  22.4;-;  of 
solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the 
maximum  reached  was  75°,  on  the  fifth  day.  The  fermentation  was  very  sluggish,  and 
the  murk  was  drawn  off  on  the  seventh  day  while  it  was  still  sweet  and  fermenting. 

In  two  weeks  after  pressing  the  wine  was  quite  dry,  but  still  cloudy.  At  two  months 
it  was  clear  and  of  marked  and  pleasing,  but  somewhat  coarse,  flavor  and  aroma,  medium 
acid,  good  astringency  and  body.  An  examination  of  the  lees  at  Ihree  months  showed 
the  presence  of  much  8.  pastorianus.  At  this  date  the  wine  was  rough,  but  bright  and 
sound,  and  was  racked  for  the  second  time.  After  this  it  lost  a  little  of  its  roughness, 
but  though  sound  and  agreeable  was  far  from  delicate.  At  fifteen  months  it  was  in 
good  order  and  nearly  mature.  At  sixteen  months  it  was  bottled.  At  three  years  the 
bottled  wine  was  tasted,  and  found  to  be  perfectly  sound  and  in  good  order,  clean-tasting 
and  agreeable,  but  with  little  character ;  no  deposit  had  been  formed  in  the  bottle. 

No.  1574.  Mataro,  from  Asti,  Sonoma  County.  Received  October  10,  1891,  in  good 
condition  but  for  a  little  mold.  The  must  showed  23.05°/  of  solid  contents  by  spindle. 
The  temperature  of  the  grapes  at  crushing  was  61°,  and  the  maximum  reachea  was  02?. 
The  murk  was  still  a  little  sweet  when  drawn  off  on  the  seventh  day. 

The  wine  was  nearly  clear  in  five  weeks,  was  without  aroma,  with  little  flavor,  smooth, 
rather  flat.  In  four  months  it  was  bright  and  somewhat  improved,  but  its  after-taste 
was  not  good.  A  month  later  it  was  in  good  order  and  a  little  improved,  but  without 
much  character.  After  the  second  racking  at  ten  months  it  continued  to  improve,  and 
at  sixteen  months  was  smooth  and  well  flavored.  At  eighteen  months  part  of  the  wine 
was  bottled.  The  part  that  was  left  in  the  cask  deteriorated  and  acquired  a  bitter  flavor. 
The  remainder  was  bottled  at  twenty-two  months.  At  three  years  and  a  half  the  bot- 
tled wine  was  tasted ;  it  was  bright,  light  in  color,  with  some  bouquet  and  flavor— a  good, 
sound  wine,  not  of  high  quality,  but  pleasing. 

No.  1596.  MatarOf  from  Asti,  Sonoma  County.  Received  October  21,  1891,  in  good 
condition.  The  grapes  were  mature  and  a  few  of  them  dried.  The  must  showed  25.0/^  of 
solid  contents  by  spindle.  The  grapes  were  divided  into  two  parts  of  equal  size ;  one 
part  was  fermented  in  the  ordinary  way,  and  the  other  was  fermented  according  to  Mr. 
Barth's  system  of  close  fermentation.  The  record  of  the  ordinary  fermentation  is  as  fol- 
lows :  The  temperature  of  the  grapes  at  crushing  was  67°,  and  the  maximum  reached 
was  80°,  on  the  third  day.  The  murk  was  still  sweet  on  the  fifth  day,  when  it  was 
drawn  off. 

In  four  days  after  pressing  the  wine  was  dry.  It  was  somewhat  slow.in  clearing.  At 
five  months  it  was  bright,  a  coarse  wine,  tasting  strongly  of  the  stems.  It  was  racked 
three  times  during  the  first  fourteen  months,  and  kept  in  good  order.  It  remained 
sound  and  developed  a  little  bouquet,  but  remained  coarse,  though  a  little  smoother 
with  age.  It  was  bottled,  part  at  eighteen  months  and  part  at  twenty-two  months. 
At  three  and  one  half  years  the  bottled  wine  was  bright,  of  good  color,  a  little  bouquet 
and  flavor— a  full,  sound  wine,  with  rather  harsh  acid,  generally  somewhat  coarse,  but 
good  for  blending.  The  later  bottling  was  the  better.  No  difference  was  perceptible  in 
the  wine  fermented  by  Mr.  Earth's  process. 

No.  1609.    Mataro,  from  Mountain  View,  Santa  Clara  County.    Received  October  31, 

1891,  in  poor  condition.  The  must  showed  20.7;:^  of  solid  contents  by  spindle.  The 
grapes  were  fermented  with  half  the  stems.  The  temperature  of  the  grapes  at  crushing 
was  67°,  and  the  maximum  reached  was  90°,  on  the  third  day.  The  murk  was  drawn  off 
on  the  fourth  day  while  still  a  little  sweet,  but  on  the  sixth  day  was  quite  dry. 

The  wine  was  a  little  slow  in  clearing,  but  in  two  months  was  brignt,  sound,  of  Kood 
flavor,  little  aroma— good,  but  wi^h  little  character.  One  month  after  the  first  racking 
the  lees  showed  a  few  filaments,  but  as  the  wine  tasted  quite  sound  it  was  not  pasteuiv 
ized.  At  four  months  it  was  quite  sound  and  had  improved  greatly,  was  a  very  fair, 
neutral  wine.    It  was  racked  three  times  during  the  first  year,  and  at  fifteen  months 
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was  smooth,  pleasing,  and  mature.  It  kept  well  after  this,  but  developed  very  little 
bouquet.  At  twentv-one  months  it  was  bottled.  At  three  and  one  half  years  the  ooitled 
wine  was  sound  and  good,  with  little  character  or  color,  but  smooth  and  agreeable. 

No.  1610.  Mataro.  from  Dr.  Dudley,  San  Jos€.  Received  November  4, 1891,  in  fair 
condition— bruised,  but  with  only  a-very  little  mold.  The  must  showed  22.08/^  of  solid 
contents  by  spindle.  The  grapes  were  divided  into  two  parts :  (1)  for  white  wine,  361 
lbs.  were  crusned,  pressed,  and  fermented  as  white  wine ;  (2)  for  red  wine,  488  lbs.  were 
crashed  and  fermented  on  the  skins,  together  with  two  and  a  half  gallons  of  juice  from 
that  pressed  for  wnite  wine.  The  fermentation  of  the  red  wine  was  cool,  and  a  little 
slow;  the  temperature  of  the  grapes  at  crushing  was  d?*',  and  the  maximum  reached 
was  87^,  on  the  third  da]r.  On  the  sixth  day,  while  the  murk  was  still  a  little  sweet,  it 
was  drawn  off.  The  white  wine  commenced  at  the  same  temperature,  and  fermented 
slowly  for  nearly  a  month,  at  the  end  of  which  time  it  was  dry.  The  maximum  tem- 
perature reached  was  76°,  on  the  third  day. 

Mataro  (white).  At  the  end  of  six  weeks  the  wine  was  clear,  dry,  schiller,  very  acid, 
and  raw.  It  was  racked  five  times  during  the  first  year,  and  remained  bright  and  sound, 
but  coarse.  At  the  end  of  fifteen  months  it  had  lost  its  schiller  tint,  and  was  in  good 
condition ;  it  was,  however,  very  coarse  and  rough,  and  generally  not  a  success  as  a 
white  wine.  At  seventeen  months  it  was  racked,  and  a  portion  put  in  glass.  At  three 
and  a  half  years  the  bottled  wine  was  bright,  without  deposit,  a  good  neutral  wine, 
with  little  character,  but  smooth  and  agreeable ;  would  have  been  useful  as  a  neutral 
blend. 

Mataro  (red).  Two  weeks  after  pressing,  the  wine  was  nearly  clear  and  quite  dry. 
At  one  month  it  was  bright,  very  rough,  and  somewhat  coarse.  The  wine  was  of  good 
color,  remained  bright,  and  developed  well,  though  slowly.  At  the  end  of  a  year  it  was 
in  good  condition,  had  been  racked  three  times,  and  tasted  sound,  thougn  the  lees 
showed  a  little  "graisse."  The  wine  matured  slowly,  remained  fresh  and  agreeable,  and 
developed  a  slight  but  not  unpleasant  bitterness.  It  was  racked  three  times  during  the 
second  year,  at  the  end  of  which  some  of  it  was  bottled,  though  it  did  not  taste  quite 
mature.  At  the  end  of  thirty-three  months  it  was  racked  again,  and  another  portion 
put  in  glass.  At  three  and  a  half  years  the  later  bottling  was  bright,  good,  and  sound, 
with  little  bouquet  or  flavor— a  common  but  drinkable  wine ;  the  earlier  bottling  had 
more  color  and  flavor,  but  was  not  so  clean-tasting. 

No.  1611.  Mataro,  from  Mountain  View.  Received  November  5, 1891,  in  good  condition, 
wet  by  the  rain.  The  must  showed  21.5^  of  solid  contents  by  spindle.  The  grapes  were 
divided  into  two  equal  parts,  one'of  which  was  fermented  in  the  ordinary  way  with  the 
addition  of  the  stems,  and  the  other  according  to  Mr.  Barth's  method  of  close  fermenta- 
tion, also  with  the  addition  of  the  stems.  The  ordinary  fermentation  commenced  at  a 
temperature  of  66°,  and  reached  Its  maximum  temperature  of  87°  on  the  third  day.  It 
was  drawn  off  on  the  fourth  day,  when  nearly  dry.  The  close  fermentation  commenced 
at  the  same  temperature  of  06°,  and  reached  a  maximum  of  82°  on  the  second  4ay>  It 
was  drawn  off  on  the  seventh  day,  while  still  a  little  sweet. 

Mataro  (6)  (ordinary  fermentation).  At  three  weeks  the  wine  was  still  cloudy  and 
with  a  trace  of  sujgar,  perhai>s  a  little  more  than  No.  1611a.  At  six  Weeks  it  was  racked, 
when  it  was  clear,  and  little  if  at  all  distinguished  from  No.  1611a.  Soon  after  this  the 
lees  showed  a  little  lactic  and  the  taste  was  slightly  affected.  At  nine  weeks  it  was 
pasteurized.  At  four  months  it  was  in  good  condition,  a  rough,  strong  wine,  sound  but 
with  little  flavor  or  aroma,  and  of  mediocre  quality.  It  was  racked  twice  after  this 
before  it  was  fifteen  months  old,  when  it  was  in  good  condition,  much  toned  down,  and 
of  rather  good  quality,  but  with  little  distinctive  character.  Part  of  it  was  bottled  at 
this  age.  At  twenty-one  months  it  had  changed  very  little,  and  was  indistinguishable 
from  No.  1611a.  The  remainder  was  bottled  at  this  date.  At  three  and  one  half  years 
the  bottled  wines  were  tasted.  The  earlier  bottling  of  the  ordinary  fermentation  was 
the  best ;  bright,  with  little  deposit—a  good  wine,  but  not  of  high  quality.  The  close 
fermented  wine,  bottled  at  the  same  time,  had  deposited  heavily  and  was  not  as  clean- 
tastingj  showing  a  slower  development  The  later  bottllngs  of  each  sample  showed 
little  difference. 

Mataro  (a)  (closed  fermentation).  At  three  weeks  the  wine  was  still  cloudy,  and 
contained  a  trace  of  sugar.  At  six  weeks  it  was  clear,  of  good  flavor,  but  without 
aroma,  still  slightly  sweet.  At  six  week^  it  was  in  good  condition  and  had  a  little  bou- 
quel^  and  though  the  lees  showed  a  few  filaments,  the  taste  was  un^iffected.  It  was  pas- 
teurized for  safety.  After  this  the  record  is  the  same  as  for  No.  16116,  except  that  at 
first  it  had  a  little  more  bouquet.  At  twenty-one  months  both  wines  were  practically 
identical,  as  far  as  the  taste  went. 

No.  1727.  Mataro,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13.  1892,  in  good  condition.  The  grapes  were  very  small.  The  must 
showed  21.95%  of  solid  contents  by  spindle. 

No.  1921.  Mataro,  from  Paso  Robles  station.  Received  October  12, 1893,  in  good  con- 
dition. The  bunches  were  small,  rather  compact;  the  berries  smalt  sweet,  quite 
mature.  The  must  showed  22.6%  of  solid  contents  by  spindle.  The  temperature  of  the 
grapes  at  crushing  was  69°,  and  the  fermentation  lasted  five  days,  at  the  end  of  which 
time  the  murk  was  drawn  off  dry. 
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In  three  weeks  the  wine  was  nearly  clear,  showed  high  acid  and  low  astringency.  It 
was  racked  twice  daring  the  first  two  months,  when  it  was  clear  and  smoother,  bnt  lack- 
ing in  color.  The  quantity  was  too  small  to  keep  well,  and  after  this  the  wine  deterio- 
rated.   At  seven  months  it  was  much  inferior  to  the  Grenache  from  the  same  locality. 

m 

MOURASTEL. 
(See  WiU  Kept.  188^-85,  p.  106 ;  1887-89,  p.  197.) 

This  variety  has  fully  maintained  its  European  reputation  as  a  heavy 
bearer.  It  is  a  strong  grower  and  bears  well  almost  everywhere,  and  in 
some  places,  such  as  Tulare  and  Fresno,  it  bears  immense  crops.  It 
ripens  late,  but  somewhat  earlier  than  the  Mataro.  At  Mission  San 
Jos^  it  gives  a  good  neutral  wine,  excellent  for  blending,  but  thin.  At 
first  it  has  good  color,  but  the  color  is  very  unstable  and  is  quickly 
dropped.  The  average  of  five  analyses  gave  21.9%  of  sugar  and  0.78% 
of  acid.  At  Cupertino  the  average  of  five  analyses  was  22.9%  of  sugar 
and  0.76%  of  acid. 

At  Tulare  the  vine  is  a  good  grower  and  produces  very  fine,  large,  and 
sound  grapes;  the  must  has  averaged  21.3/^  of  sugar  and  0.61%  of  acid, 
and  ferments  well.  It  produces  a  sound  neutral  wine,  very  similar  to 
that  of  the  Carignane  of  the  same  locality  and  with  the  same  defects, 
viz.,  almost  total  lack  of  color,  and  low  tannin. 

At  Paso  Robles  the  grapes  attain  more  sugar  and  sufficient  acid.  The 
variety  is  promising  for  this  locality,  though  the  color  is  somewhat  at 
fault.  The  must  has  from  medium  to  high  percentages  of  acid  in  all 
localities,  and  is  a  good  fermenter. 
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Rkcoed  of  Tbbatmbnt. 

No.  1326.  MouTCLsUly  from  Cupertino.  Received  October  13. 1890,  in  fair  condition,  bat 
not  mature.  The  must  showed  IA.4%  of  solid  contents  by  spmdle.  The  temperature  of 
the  crushed  grapes  was  65°,  and  the  maximum  reached  was  92°,  on  the  fourth  day.  The 
murk  was  still  a  little  sweet  on  the  fifth  day,  and  was  drawn  on  on  the  sixth. 

Three  weeks  after  pressing  the  wine  was  nearly  clear,  very  acid,  and  light  in  color. 
At  three  months  it  was  racked  for  the  second  time ;  the  lees  showed  much  S.  pasto- 
rianus  ;  the  wine  was  quite  bright,  of  good  bouquet  and  flavor,  high  acid,  medium  body 
and  astringency,  vinous,  and  clean-tasting ;  it  was  of  fairly  good  quality,  but  thin  and 
green,  and  after  six  months  deteriorated  rapidly.  In  a  year  it  had  lost  nearly  all  its 
color  and  quality. 

No.  1330.  Moura9iely  from  Mission  San  Jos^.  Received  October  14, 1890,  in  good  con- 
dition, and  mature.  The  must  showed  21.5;  of  solid  contents  by  spindle.  The  tem- 
perature of  the  grapes  at  crushing  was  66°,  and  the  maximum  reached  was  96°,  on  the 
fourth  day,  when,  being  nearly  dry,  the  murk  was  drawn  off. 

The  wine  was  somewhat  slow  m  clearing,  but  in  two  months  was  clear  and  of  fair 
quality ;  it  had  very  little  aroma  and  a  neutral  flavor,  full  acid,  and  medium  astringency. 
It  developed  well,  and  at  six  months  had  improved  much,  the  bouquet  and  flavor  were 
marked  and  pleasing,  the  acid  a  little  high.  The  lees  showed  a  good  deal  of  S.  paata- 
rianus.  At  fifteen  months  the  wine  was  in  good  order,  very  fresh  and  pleasing,  but  not 
quite  mature.  At  sixteen  months  part  of  the  wine  was  bottled,  and  the  rest  bottled  at 
twenty-six  months.  At  thirty-nine  months  both  wines  were  tasted  ;  the  first  bottling 
had  not  kept  well,  but  the  second  was  in  first-class  order,  with  good  flavor  and  bouquet 
a  smooth  and  agreeable  wine. 

No.  1439.  Mourcutel,  from  Tulare  station.  Keceived  August  27, 1891,  in  good  condi- 
tion. The  must  showed  19.7%  of  solid  contents  by  spindle.  Only  a  small  sample  for 
must  analysis  was  received. 

No.  1471.  MourasieL  from  Maivherlta  Vineyard,  Fresno.  Received  September  1, 1891, 
in  good  condition.  The  must  showed  20.85%  of  solid  contents  by  spindle.  The  tem- 
perature of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  84°,  on  the 
fourth  day.  The  fermentation  was  slow  and  the  murk  was  still  sweet  when  it  was 
drawn  off  on  the  seventh  day. 

In  two  weeks  the  wine  was  nearly,  and  in  six  weeks  quite,  dry  and  clear ;  it  was  clean- 
tasting,  with  full  acid  and  astringency,  but  little  flavor  or  aroma.  At  four  months  the 
lees  showed  a  little  acetic  ferment  and  some  S.  paatoHanus;  the  wine  was  clear,  clean- 
tasting,  with  little  character,  and  showed  signs  of  maturing  quickly.  It  soon  became 
bright  and  continued  to  improve  up  to  seventeen  months,  becoming  a  light  and  agree- 
able wine,  but  lacking  in  quality  and  vinosity.  Part  of  the  wine  was  Dottled  at  nineteen 
months,  after  which  the  rest,  which  was  left  in  wood,  deteriorated.  More  of  the  wine 
was  bottled  at  twenty-three  months.  At  three  and  one  half  years  the  wine  of  both 
bottlings  was  bright  and  very  much  improved,  lacking  in  color  and  character,  but  good 
and  clean -tasting,  with  no  deposit,  and  perfectly  mature;  a  good,  neutral,  blending  wine. 
iSome  wine  bottled  at  twelve  months  was  spoiled. 

No.  1528.  Moutattely  from  Paso  Robles  station.  Received  October  7, 1891,  in  good  con- 
dition. The  must  showed  20.6/.  of  solid  contents  by  spindle.  The  grapes  were  fer- 
mented with  No.  1527,  Grenache. ' 

No.  1569.  Mourattel,  from  Mission  San  Jos^.  Received  October  9, 1891,  in  good  condi- 
tion, but  somewhat  sunburnt  The  must  showed  21.7/'  of  solid  contents  dv  spindle. 
The  temperature  of  the  must  at  crushing  was  60°,  and  the  maximum  reached  was  87°, 
on  the  fourth  day.    The  murk  was  nearly  dry  on  the  fifth  day,  when  it  was  drawn  off. 

At  one  month  the  wine  was  clear  and  showed  good  acid  and  astringencv.  At  four 
months  the  lees  showed  a  little  "graisse,"  but  the  wine  was  bright,  of  good  flavor,  with 
some  bouquet  and  generally  much  improved.  At  five  months  it  was  in  good  order  and 
maturing  well :  it  showed  full  acid  and  increased  bouquet.  A  month  later  the  lees  were 
examined,  ana  showed  much  S.  pastorianns.  At  sixteen  mouths  it  was  good,  clean- 
tasting,  and  mature.  At  this  age  part  was  bottled  and  the  rest  left  in  wood,  where  it 
kept  perfectly  and  was  bottled  at  twent3^-two  months.  At  three  and  a  half  years  the 
later  bottled  wine  was  bright,  light  in  color,  without  bouquet  and  with  little  flavor,  high 
acid,  a  clean-tasting  wine,  but  lacking  character;  the  earlier  bottled  had  rather  more 
color  and  flavor. 

No.  1690.  Mouraxtel,  from  Tulare  station.  Received  September  29,  1892,  in  good  con- 
dition. The  must  showed  21.6;  of  solid  contents  by  spindle.  The  temperature  of  the 
must  at  crushing  was  69°,  and  the  maximum  reached  was  87°,  on  the  third  day.  The 
murk  was  still  a  little  sweet  on  the  fourth  day,  and  was  drawn  off  on  the  fifth. 

In  one  month  after  crushing  the  wine  was  nearly  clear  and  quite  dry.  At  three 
months  it  was  bright,  of  good  flavor,  full  astringency,  somewhat  coarse,  but  sound  and 
good.  After  this  the  wine  remained  in  good  order  and  became  smoother,  but  did  not 
develop  any  bouauet.  At  fourteen  months  it  was  quite  sound  and  nearly  mature,  but 
had  lost  nearly  all  its  color.    At  eighteen  months  it  was  bottled. 

No.  1759.  Mourastel,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13,  1892,  in  good  condition.  The  must  showed  23.7%  of  solid  contents 
by  si)indle. 

No.  1863.  Mourastel^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  poor  condition  ;  the  grapes  were  very  small,  diseased,  and  not  ripe. 


SOUTHERN  FRENCH  TYPE — BKCLAN.  119 

No.  1898.  Mourastely  from  Tulare  station.  Received  September  28, 1893,  in  good  con- 
dition. The  bunches  were  ver^  large,  irregular,  and  compact;  the  berries  large,  sound, 
and  very  fine  in  ftppearance^with  thick  skins,  but  little  color.  The  must  showed  22.0%  of 
solid  contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the 
maximum  reached  was  94°,  on  the  fourth  day.  The  murk  was  dry  on  tne  fifth  day,  when 
it  was  drawn  off. 

The  wine  was  a  little  slow  in  clearing.  A  month  after  pressing  it  was  nearly  clear, 
clean-tasting,  but  without  flavor  or  color.  At  five  months  it  was  clear,  clean-tasting, 
with  medium  acid  and  astringency,  little  character,  altogether  a  fairly  drinkable  wine. 
Being  in  a  sixty-gallon  keg  it  was  much  less  advanced  than  other  wines  in  smaller  quan- 
tities. At  this  age  it  was  racked  into  two  twenty-five-gallon  kegs.  At  ninemontns  it 
was  in  good  order,  improved  in  flavor,  and  quite  sound. 

Xo.  2045.  Mourastel^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  and 
for  color  and  tannin  tests  was  received  October  31, 1893,  in  good  condition.  The  bunches 
were  over  medium  in  size,  irregular,  short-conical,  close ;  the  berries  over  medium  in 
size,  pulpy,  soft,  mature,  with  little  flavor.  The  must  showed  24.3&%  of  solid  contents  by 
spinale. 

Xo.  2071.  MourcuUl,  from  Paso  Robles  station.  Received  November  3,  1893,  in  fair 
condition.  The  bunches  were  of  medium  size,  conical,  shouldered,  compact ;  the  berries 
over  medium  in  size,  round,  thick-skinned,  soft,  overripe.  The  must  showed  24.25%  of 
solid  contents  by  spindle.  The  temperature  of  the  must  at  crushing  was  62°,  and  the 
maximum  reached  was  80°,  on  the  fourth  day.  The  murk  was  dry  on  the  sixth  day, 
when  it  was  drawn  off. 

In  one  month  from  pressing  the  wine  was  clear.  In  two  months  it  was  clear,  rough, 
and  astringent,  with  medium  acid,  good  body,  and  coarse  flavor.  At  six  months  it  had 
been  racked  twice,  and  was  much  improved,  still  rough,  but  clean-tasting,  and  with  good 
keeping  qualitiea  At  nine  months  it  had  changed  little  and  still  showed  a  trace  of 
sugar,  though  quite  sound.  An  examination  of  the  lees  showed  the  presence  of  B. 
p€utorianu8, 

Xo.  2074.  Mourastel,  from  Mission  San  Jos^.  Received  Novem'ber  3, 1893,  in  good  con- 
dition. The  bunches  were  over  medium  in  size,  conical,  shouldered,  compact ;  the  ber- 
ries of  medium  size,  soft,  thick-skinned,  mature.  The  must  showed  22.1^^  of  solid 
contents  by  spindle.  The  temperature  of  the  grapes  at  crushing  was  61°,  and  the  maxi- 
mum reached  was  89°,  on  the  third  day.  The  murk  was  dry  on  the  fourth  day,  when  it 
was  drawn  off. 

The  wine  was  clear  within  one  month  after  pressing,  and  was  racked  twice  during  the 
first  three  months.  At  six  months  it  was  oright,  with  little  bouquet,  good  flavor, 
medium  astringency,  full  acid,  clean  taste— a  good  wine,  but  not  of  high  quality.  Ai 
nine  months  it  was  sound  and  in  good  order. 

BECLAN. 
(See  Vit.  Rept.  1883-85,  p.  91;  1886,  p.  73.) 

For  certain  soils  and  locations  this  variety  is  more  valuable  than  its 
limited  distribution  would  seem  to  indicate.  It  is  especially  adapted  to 
cooler  localities  and  to  fairly  strong  soils.  Under  these  conditions  it 
bears  about  three  tons  to  the  acre  with  short-pruning,  shades  its  grapes 
suflSciently,  and  is  very  free  from  disease.  In  warmer  localities  or  lighter 
soils  it  is  less  vigorous  and  deficient  in  foliage,  rendering  its  grapes 
liable  to  sunburn.  The  bunches  are  regular,  of  medium  size,  long  conico- 
cylindrical,  with  small  shoulders  and  often  a  small  wing,  compact  but  not 
so  much  so  as  to  press  the  berries  out  of  shape  or  prevent  the  free  circula- 
tion of  air;  the  Ijerries  are  under  medium  size,  round,  crisp,  juicy,  thick- 
skinned  and  not  easily  injured,  and  with  a  fresh  and  agreeable  taste. 

The  grapes  ripen  earlier  than  the  Cabernets,  and  a  little  later  than 
the  Pinots,  attaining  a  good  percentage  of  sugar  (23%  to  26%)  with 
medium  acid  (0.40%  to  0.50%).  These  figures  refer  to  results  obtained 
at  Mission  San  Jose  and  Paso  Robles.  In  warmer  places,  such  as 
Tulare,  the  must  is  deficient  in  acid.  In  the  rich  soil  of  Tulare  the 
vine  grows  vigorously  where  the  alkali  is  not  too  strong,  but  does  not 
bear  well.  The  must  from  grapes  grown  at  Mission  San  Jose  ferments 
somewhat  slowly  but  thoroughly,  and  makes  a  very  good  wine,  of 
medium  acid  and  tannin,  sufficient  color  and  clean  taste.  It  requires, 
however,  the  addition  of  some  Cabernet  or  similar  grape,  as,  when  alone, 
it  lacks  character.  It  has,  in  fact,  a  peculiar  taste  when  pure,  which  is 
hardly  agreeable,  but  which  disappears  with  proper  blending. 
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Record  of  Tbsatmxnt. 

No.  1927.  Beclan^  from  Paso  Robles  station.  A  sample  for  mast  analysis  and  for 
tannin  and  color  tests  was  received  October  12, 1883,  in  good  condition.  The  bnnches 
were  small,  narrow,  cylindrical,  very  regular,  and  compact;  the  berries  very  small, 
round,  juicy,  somewnat  shriveled,  but  wltn  good  acid.  The  must  showed  23.26%  of  solid 
contents  by  spindle.  • 

No.  1967.  Bedafif  from  Tulare  station.  Received  October  16, 1898,  in  good  condition. 
The  bunches  were  small,  cylindrical,  and  close;  the  berries  round,  small,  yerv  sweet, 
and  some  of  them  dried.  The  must  showed  23.42%  of  solid  contents  by  si^indle.  The 
initial  temperature  of  the  must  was  68^  and  the  maximum  of  83®  was  reached  on  the 
third  day.    The  fermentation  was  over  on  the  fifth  day. 

In  one  month  the  wine  was  clear,  clean-tasting,  and  of  good  flavor.  At  three  months 
it  was  bright^  smooth,  and  agreeable.  At  six  months  it  retained  its  good  quality,  but 
was  lacking  m  color. 

PETIT  B0U8CHET. 
(See  Vit.  Rept.  188^-85,  p.  109;  1887-89,  p.  228.) 

As  a  variety  for  the  production  of  cutting  wines  at  the  Bay  region 
stations  this  variety  seems  to  be  inferior  to  the  Alicante  Bouschet  in 
everything  but  bearing  and  body.  The  average  composition  of  the  must 
at  these  stations  has  been:  Sugar,  21.3%,'  acid,  0.77%;  tannin,  0.414%, 
and  body,  3.31%.  This  would  indicate  a  wine  excellent  to  blend  with 
such  a  wine  as  that  of  the  Beclan,  which  has  flavor,  delicacy,  and  full 
alcohol,  but  is  lacking  in  color,  tannin,  and  robustness.  But  for  gen- 
eral purposes  the  Alicante  would  be  preferable. 

At  Tulare  the  vines  of  this  variety  are  growing  in  a  somewhat  alka- 
line, sandy  soil;  they  are  strong  growers,  with  good  foliage  and  are  heavy 
bearers.  From  six  to  twelve  tons  per  acre  have  been  obtained,  of  very 
sound,  well-ripened  grapes.  The  must  is  ratner  low  in  sugar,  but  has 
sufficient  acid.  It  has  always  fermented  well  and  made  a  good,  sound 
wine,  not  of  high  quality,  but  good  for  blending  purposes.  The  wine 
has  had  sufficient  color  for  itself,  but  not  enough  to  be  of  use  to  blend 
with  a  wine  lacking  in  color.  In  this  respect  it  has  fallen  below  Gros 
Mansenc,  St.  Macaire,  and  Barbera,  and  has  been  equaled  by  Refosco 
and  Charbono.  The  wine  is  somewhat  richer  in  tannin  than  that  of 
Barbera,  but  falls  below  that  of  Refosco. 
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RbCOBD  of  TRBATmSNT. 

No.  1246.  Petit  Botuchetj  from  Margherita  Vineyard,  Fresno.  Received  August  28, 
1890,  in  good  condition,  and  mature.  The  must  showed  24.7%  of  solid  contents  hv 
spindle  and  0.51%  of  acid.  The  grapes  were  mixed  with  No.  1241,  Alicante  Bou8chet» 
from  the  same  vineyard. 

No.  1378.  Petit  Bousehet^  from  Mission  San  Jos^.  Received  October  20, 1890,  in  good 
condition,  but  overripe  and  shriveled.  The  must  showed  23.5%  of  solid  contents  by 
spindle  and  0.80%  of  acid.  The  temperature  of  the  must  at  crushing  was  60°,  and  the 
maximum  reached  was  96°,  on  the  third  day.  On  the  fourth  day  the  murk  was  dry,  and 
was  drawn  off.  • 

In  one  month  the  wine  was  clear,  very  raw  and  astringent,  and  of  very  intense  color. 
At  three  months  it  was  bright  and  had  been  racked  twice.  It  had  no  bouquet,  and 
tasted  flat  and  a  little  suspicious.  An  examination  of  the  lees  showed  the  presence  of 
filaments,  so  the  wine  was  pasteurized.  At  two  months  after  pasteurizing  it  was  clear, 
had  improved  in  flavor,  developed  a  little  bouquet,  and  was  generally  improved.  It 
was  of  fair  quality,  but  heavy-bodied,  very  astringent,  and  coarse.  After  this  it  did  not 
improve  much,  and  at  seventeen  months  part  of  it  was  put  in  bottle ;  at  twenty-three 
months  the  rest  was  bottled.  At  twenty-seven  months  that  first  bottled  was  spoiled ; 
the  second  was  bright,  of  intense  color  and  good  tint,  but  not  of  high  quality. 

No.  1394.  Petit  Bousehet^  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  21,  1890,  in  fair  condition,  out  somewhat  snriveled  and  overripe.  The  must 
showed  23.7%  of  solid  contents  by  spindle  and  0.69%  of  acid. 

No.  1435.  Petit  Bousehet,  from  Tulare  station.  Received  August  27.  1891.  in  good 
condition ;  the  juice  was  but  slightly  colored.  The  must  showed  22.2%  oi  solid  contents 
by  spindle  and  0.53%  of  acid.  The  temperature  of  the  must  at  crushing  was  66°,  and  the 
maximum  reached  was  85°,  on  the  fourth  day.  On  the  afternoon  of  the  fourth  day  the 
murk  was  dry,  and  was  drawn  off. 

In  three  weeks  the  wine  was  nearly  clear  and  quite  dry,  but  very  rough  and  not 
agreeable.  A  month  later  it  was  clear  and  sound,  but  of  poor  qualitv  and  little  color. 
At  four  months  it  had  been  racked  twice,  and  was  in  ^ood  order,  with  little  flavor,  but 
clean  taste ;  in  general,  was  much  improved.  After  this  it  soon  deteriorated,  being  in  a 
very  small  ke^ ;  and  at  seven  months  the  lees  showed  acetic  germs  and  filaments.  At 
nine  months  it  was  no  longer  worth  keeping. 

No.  1529,  Petit  Botuchetj  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  7,  1891,  in  good  condition.  •  The  must  showed  20.06%  of  solid  contents 
by  spindle  and  0l51%  of  acid. 

No.  1627.  Petit  Botuehet,  from  Tulare  station.  Received  September  6, 1892,  in  good 
condition  ;  the  bunches  were  laree  and  well  filled.  The  must  showed  22.2%  of  solid  con- 
tents by  spindle  and  0.57%  of  acid.  The  temperature  of  the  must  at  crushing  was  68®, 
and  the  maximum  reached  was  90°,  on  the  tnird  day.  On  the  fifth  day  the  murk  was 
drawn  off  while  still  fermenting. 

One  month  after  pressing  the  wine  was  nearly  clear  and  quite  dry.  At  four  months 
it  was  bright,  not  of  very  pfeasins  odor,  but  of  good  flavor,  and  generally  a  good  wine. 
Three  months  later  it  was  in  good  condition  and  the  bouquet  had  much  improved.  At 
nine  months  it  had  been  rackea  three  times  and  had  changed  very  little  since  the  last  tast- 
ing. At  eleven  and  at  fifteen  months  it  was  in  good  condition— an  agreeable  wine  and  per- 
fectly sound,  but  very  light  in  color  for  a  Bouschet.  At  nineteen  months  it  was  bottled. 
At  three  ana  one  half  years  the  bottled  wine  was  bright,  of  sufficient  color,  with  rather 
more  character  than  the  Refosco  of  the  same  locality,  but  not  quite  so  clean- tasting. 

No.  1745.  Petit  Bouschet,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  20.4%  of  solid  contents 
by  spindle  and  0.51%  of  acid. 

No.  1778.  Petit  Bouschet,  from  Mission  SanJos^.  Received  October  15, 1892,  in  good 
condition.  The  must  showed  21.6/;  of  solid  contents  by  spindle  and  0.927  of  acid.  The 
grapes  were  fermented  with  No.  1767,  Herbemont,  from  the  same  vinej^ard. 

No.  1882.  Petit  Bouschet,  from  Tulare  station.  Received  September  17, 1893,  in  good 
condition.    The  bunches  were  short,  irregular,  of  medium  size,  well  filled,  but  not  com- 

Eact ;  the  berries  were  large  and  well  colored,  but  the  juice  not  very  red.  They  were  the 
ealthiest  and  finest  red  grapes  yet  received  from  Tulare.  Most  of  the  grapes  were 
mature,  but  a  few  bunches  were  rather  green  and  seemed  to  be  second  crop,  though  as 
large  as  the  others.  The  must  showed  21.2%  of  solid  contents  by  spindle  and  0.66  ■;  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  67°,  and  tne  maximum  reached 
was  93°,  on  the  third  day.    On  tne  fourth  day  the  murk  was  dry,  and  was  drawn  off. 

The  wine  remained  cloudy  for  six  weeks,  and  tasted  flat.  In  two  months  It  was 
nearly  clear,  and  was  racked  and  taken  to  the  cellar.  At  six  months  it  was  clear,  with 
some  bouquet  and  flavor,  medium  acid  and  astringency,  enough  color  for  a  red  wine, 
but  very  little  for  a  Bouschet.  At  twelve  months  it  was  in  good  order,  with  more  color 
and  flavor  than  the  Mourastel  of  the  same  vineyard  and  year,  but  not  quite  so  clean- 
■tasting. 
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No.  2009.  Petit  Bouschet,  from  Paso  Robles  station.  Received  October  26,  189S,  in 
good  condition.  The  buncnes  were  large,  winged,  and  well  filled,  on  lar^e  pedancles ; 
the  berries  of  medium  size,  roand.  firm,  very  sweet,  and  with  deep  red  juice ;  some  ber- 
ries were  dried.  The  must  showed  24.8°^  of  solid  contents  by  spindle  and  0.47%  of  acid. 
The  temperature  of  the  grapes  at  crushuig  was  62°,  and  the  maximum  reached  was  87'', 
on  the  third  dav.    On  the  sixth  day  the  murk  was  nearly  dry,  and  was  drawn  off. 

In  one  month  the  wine  was  clear,  and  was  racked  and  tasen  to  the  cellar.  In  three 
months  it  was  bright,  of  good  flavor  and  aroma,  very  astringent,  with  medium  acid— a 
^ood,  sound  wine,l)ut  very  rou^h.  Tastings  at  six  and  at  nine  months  showed  a  gradual 
improvement.  The  wine  remained  in  good  order,  and  at  nine  months  was  possessed  of 
flavor  and  aroma,  but  was  still  sub-sweet  and  very  immature. 

No.  2048.  Petit  Boutchetf  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  31, 1893^  in  good  condition.  The  bunches  were  over  medium  in  size,  conical  and 
close;  the  hemes  of  medium  size,  were  very  juicy,  and  the  juice  deeply  colored, and 
mature.    The  must  showed  20.4%  of  solid  contents  oy  spindle  and  0.80%  of  acid. 

ALICANTE   BOUSCHET. 
(See  Vit  Rept.  1887-89,  p.  224.) 

This  variety  has  shown  itself  to  be  one  of  the  most  "solid"  wines  yet 
tested.  With  a  good  amount  of  sugar,  it  has  high  acid,  tannin,  and 
body,  being  equal  in  these  respects  to  any  of  the  North  Italian  varie- 
ties. Leaving  out  of  consideration  the  grapes  from  grafts  of  one  year, 
which  are  not  typical,  the  average  composition  of  the  must  of  this 
variety  for  three  years,  as  grown  in  the  Bay  region,  is  24.2%  of  sugar 
and  0.98%  of  acid.  Of  the  three  wines  made  during  this  time,  the  average 
tannin  content  was  0.492%,  and  the  body  of  the  only  one 'determined 
was  3.05%.  The  wine,  when  made  up  alone,  is  too  heavy  to  be  agree- 
able, but  it  is  clean-tasting,  and  as  a  blend  for  thin  wines  would  be  hard 
to  excel.  At  Fresno  this  grape  has  not  done  well,  but  was  not  suffi- 
ciently investigated  and  is  worthy  of  further  trial. 

From  Oakville,  Napa  County,  the  Alicante  Bouschet  is  reported  as 
giving  a  "thin  wine  of  good  quality,"  and  as  being  occasionally  subject 
to  coulure.  In  the  St.  Helena  and  Alhambra  valleys  it  has  given  satis- 
faction, yielding  good  crops  of  grapes  excellent  for  blending  purposes. 
The  grapes  ripen  at  about  the  same  time  as  the  Zinfandel,  and,  though 
sometimes  not  ripening  very  evenly,  they  are  much  more  resistant  than 
the  latter. 


SOUTHERN   FRENCH  TYPE — ALICANTE  BOUSCHET. 
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EscoBD  OF  Trbatment. 

No.  1241.  Alicante  Bouschet^  from  Margherita  Vineyard,  Fresno.  Received  August  25, 
1893.  in  fair  condition.  The  bunches  were  large,  pyramidal,  and  sometimes  shouldered, 
on  slender  but  tough  peduncles ;  the  berries  were  round,  variable  in  size,  on  long,  tou^h 
pedicels ;  the  grapes  were  crisp,  juicv,  and  mature.  The  must  showed  22.15%  of  solid 
contents  by  spindle,  and  0,7iy  of  acid.  The  grapes  were  fermented  with  No.  1245,  Petit 
Bonschet,  in  the  proportion  of  73%  of  Alicante  to  27%  of  the  other.  The  temperature  of 
the  must  at  starting  was  66^,  and  the  maximum  reached  was  92^,  on  the  thira  day.  On 
the  fifth  day  the  murk  was  dry,  and  was  drawn  off. 

The  wi^e  was  slow  in  clearing,  and  fermented  quietly  for  several  weeks.  At  two 
months  it  was  nearly  clear,  but  tasted  a  little  suspicious.  At  three  months  the  wine 
was  racked,  and  taken  to  the  cellar;  a  little  later  an  examination  of  the  lees  showed  the 
presence  oi  filaments,  and  the  wine  was  pasteurized.  After  pasteurizing  it  became 
clear,  but  the  taste  was  affected  by  the  secondary  fermentation.  At  nineteen  months  it 
was  bright,  much  improved  in  taste,  and  quite  mature.  It  was  racked  for  the  fourth 
time,  and  some  of  it  bottled.  When  it  was  two  vears  old  it  was  all  bottled.  At  three 
and  one  half  years  the  wine  first  bottled  was  spoiled ;  that  bottled  later  was  bright  and 
in  good  order,  but  flat  and  of  poor  quality. 

No.  1396.  Alicante  Bouschet,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  21,  1890,  in  bad  condition — shriveled  and  moldy.  The  must  showed  25.9^:  of 
solid  contents  by  spindle  and  1.02%  of  acid. 

No.  1581.  Alicante  Bouschet,  from  Mission  San  Jos^.  Received  October  16, 1891,  in 
poor  condition,  and  not  quite  mature.  The  must  showed  24.35%  of  solid  contents  by 
spindle  and  0.77%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  69°,  and  the 
maximum  reached  was  82°,  on  the  third  day.  On  the  fourth  day  the  murk  was  dry,  and 
was  drawn  ofL 

At  one  month  the  wine  was  clear,  with  some  aroma  and  good  flavor,  full  astringency, 
and  good  acid.  During  the  first  three  months  it  was  racked  twice,  and  at  the  end  of 
that  time  the  lees  were  examined  and  found  to  be  sound.  At  five  months  it  was  bright, 
a  round,  full-bodied  wine,  of  neutral  character,  maturing  quickly.  At  seven  months  it 
was  very  smooth  and  agreeable,  but  with  plenty  of  tannin.  At  ten  months  it  was 
bottled.  At  three  and  one  half  years  the  bottled  wine  was  bright,  of  intense  color,  some 
bouquet,  and  good  flavor.  It  was  a  very  heavy  but  clean-tasting  wine — ^a  model  blend 
for  improving  wines  lacking  in  body,  tannin,  and  color. 

No.  1790.  Alicante  Bouschet^  from  Mission  San  Jos6.  Received  October  21,  1802,  in 
poor  condition.  The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.81%  of  acid. 
The  grapes  were  fermented  with  No.  1789,  Ginsaut,  from  the  same  vineyard. 

No.  2046.  Alicante  Bouschet^  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  31, 1893,  in  good  condition.  The  bunches  were  of  medium  size^  irregular,  winged, 
loose,  coulured ;  the  berries  of  medium  size,  juicy,  thick-skinned,  with  good  acid  and 
white  juice ;  the  grapes  were  mature.  The  must  showed  23.7%  of  solid  contents  by 
spindle  and  1.25%  of  acid. 

No.  2112.  Alicante  Bouschet,  from  Cupertino.  A  sample  for  must  analysis^as  received 
November  1, 1893,  In  good  condition.  The  must  showed  23.1%  of  solid  contents  by  spindle 
and  1.03%  of  acid. 
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NORTH  ITALIAN  TYPE— RED. 
(See  Vit.  Kept.  1887-89,  p.  117.) 

The  judgment  expressed  in  the  last  report  regarding  the  grapes  of  the 
North  Italian  type  has  been  but  slightly  modified  by  later  experiments. 
Some  of  the  finer  varieties,  such  as  the  Nebbiolo  and  Bonarda,  while 
making  excellent  wines  of  their  class,  have  not  borne  sufficiently  to  be 
recommended  for  any  of  the  localities  yet  tried.  Certain  others,  such 
as  the  Dolcetto,  while  bearing  well,  have  not  shown  suflScient  quality  to 
encourage  their  dissemination.  The  Marzemino  is  worthy  of  further 
study.  The  varieties  which  have  given  the  best  results  are  the  Refosco 
("Crabb's  Burgundy"),  Barbera,  and  Fresa.  The  first  of  these  shows 
the  widest  adaptability,  producing  well  and  giving  good  wine,  both  in 
the  coast  counties  and  in  the  interior  valleys.  It  is  especially  promis- 
ing for  the  San  Joaquin  Valley,  where,  together  with  the  Barbera  and 
the  Tinta  Valdepefias,  very  good  results  have  been  obtained  in  the  pro- 
duction of  dry,  red  wines.  The  Barbera  has  not  succeeded  well  in  the 
coast  counties,  and,  except  perhaps  in  some  extra  hot  location,  is  not  to 
be  recommended  for  that  region.  The  Fresa  has  done  well  at  Cuper- 
tino and  at  Paso  Robles,  and  would  doubtless  be  successful  in  other 
parts  of  the  lower  coast  counties.  It  has,  however,  a  very  marked 
flavor,  somewhat  resembling  that  of  Zinfandel,  which  many  people 
would  not  find  agreeable  and  it  would  therefore  be  inadvisable  to  plant 
it  too  freely. 

The  especial  advantage  possessed  by  the  North  Italian  type  of  grapes 
is  that  they  supply  a  large  proportion  of  acid  together  with  high  sugar 
content,  and  that  they  resist  exposure  on  the  vines  remarkably  well 
and  supply  bunches  sound  throughout.  They  are  therefore  desirable 
for  wine-making  in  hot  climates,  not  only  by  themselves,  but  especially 
for  blending  with  other  varieties  whose  acid  content  falls  so  low  under 
the  influence  of  heat  as  to  jeopardize  sound  fermentation  and  produce 
flavorless  wines. 

NEBBIOLO. 
(See  Vit  Rept.  1886-86,  p.  87 ;  1887-89,  p.  127.) 

A  full  description  of  this  variety  is  given  in  the  places  cited,  and  later 
results  have  confirmed  the  opinions  expressed  there.  The  vine  is 
healthy,  but  a  small  grower,  and  with  its  small  leaves  is  apt  to  allow 
the  grapes  to  sunburn.  The  wine  is  of  excellent  quality,  but  lacking  in 
color,  and  not  suflSciently  superior  to  other  of  the  Italian  varieties  to 
make  up  for  its  deficiency  in  bearing.  In  all  the  localities  tried  the 
must  is  characterized,  like  that  of  most  of  the  North  Italian  varieties, 
by  its  high  acidity  and  high  sugar.  At  Tulare  and  at  Paso  Robles 
stations,  however,  the  acidity  is  lower  than  in  the  case  of  Barbera.  The 
color  19  irregular,  like  that  of  the  Aramon.  Occasionally  in  the  Bay 
region  it  will  be  sufiicient  and  of  fairly  good  tint,  but  generally  it  is  very 
light  and  yellowish. 
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Record  of  Trbathbnt. 

No.  1286.  NebbiolOf  from  Cupertino.  A  sample  for  Diust  analysis  was  receiyed  October 
3, 1890,  in  good  condition,  bnt  not  quite  ripe.  The  must  showed  22.8%  of  solid  contents 
by  spindle  and  0.82%  of  acid. 

No.  1364.  Nebbiolo  hourgut  from  Cupertino.  A  sample  for  must  analysis  was  receiTed 
October  17, 1890,  in  good  condition,  and  mature.  The  must  showed  23.7%  of  solid  con- 
tents by  spindle  and  0.96%  of  acid. 


spindle  and  0.45%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  63®.  One 
hundred  and  four  pounds  were  crushed  and  put  to  ferment  with  an  addition  of  68  grs. 
of  tartaric  acid  ana  %  gal.  of  water.  The  maximum  temperature  reached  was  85®,  on 
the  fourth  day.  The  must  fermented  slowly,  but  was  dry  on  the  seventh  day,  when  it 
was  drawn  off. 

At  one  month  the  wine  was  clear,  of  full  and  agreeable  flavor  and  aroma,  and  high 
astringency.  At  two  months  it  was  racked,  and  at  four  months  the  lees  were  examined 
and  found  to  be  perfectly  sound.  At  five  months  the  wine  was  bright,  with  some  bouc^uet 
and  full  flavor,  nigh  body  and  astringency,  rough,  bnt  very  promising.  An  examina- 
tion of  the  lees  showed  them  to  be  perfectly  sound.  Three  months  later  the  wine  was 
in  good  condition,  a  heavy-bodied,  alcoholic  wine,  but  toned  down  considerably  since 
last  tasting.  At  fifteen  months  it  was  excellent  in  every  respect  except  in  color,  which 
was  very  light  At  sixteen  months  it  was  bottled,  on  account  of  the  smallness  of  the 
keg.  Two  years  after  bottling  the  wine  was  bright,  with  some  bouquet  and  good 
flavor,  clean  taste,  and  high  aslringency,  much  superior  to  the  wine  of  Mataro  of  the 
same  year  and  locality. 

No.  1695.  Nehhiolo  fino^  from  Tulare  station.  A  sample  for  must  analysia  was 
received  September  29. 1892,  in  good  condition.  The  must  showed  22.8%  of  solid  con- 
tents by  spindle  and  0.80%  of  acid. 

No.  1700.  Nebbiolo  bourguj  from  Tulare  station.  A  sample  for  muBt  analysis  was 
received  September  29, 1892,  m  good  condition.  The  must  showed  26.4%  of  solid  con- 
tents by  spindle  and  0.41%  of  acid. 

No.  1867.  Nebbiolo  fine,  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  16, 1893,  in  good  condition,  but  not  mature.  The  must  showed  20J6;^ 
of  solid  contents  by  spindle  ana  1.15%  of  acid.  The  bunches  were  small,  compact,  cylin- 
drical ;  the  berries  small. 

No.  1868.  Nebbiolo  bourguj  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  16, 1893!  in  good  condition.  This  sample  seems  to  be  identical  with 
No.  1857.    The  must  showed  20.2%  of  solid  contents  by  spindle  and  L07%  of  acid. 

No.  1938.  Nebbiolo  bourgUf  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  18. 1893,  in  good  condition,  sweet  and  mature.  The  bunches  were 
of  good  size,  conico-cylindrical,  close ;  the  berries  round,  reddish,  and  very  juicy.  The 
must  showed  26.9%  of  solid  contents  by  spindle  and  0.63%  of  acid.  The  vines  were  grown 
in  sandy  soil,  pruned  long,  and  bore  at  tne  rate  of  about  one  ton  per  acre. 

No.  2039.  Nebbiolo  bourgu,  from  Cupertino.  A  sample  for  must  analysis  was  receiyed 
October  31, 1^3,  in  good  condition,  and  mature.  The  bunches  were  under  medium  sise, 
cylindrical,  with  small  wings,  well  filled  ^he  berries  small,  very  acid.  The  must  showed 
28.7%  of  solid  contents  by  spindle  and  1.26%  of  acid. 

No.  2058.  Nebbiolo  fino^  from  Cupertino.  A  sample  for  must  analysis  was  receiyed 
October  31,  It^,  in  good  condition.  The  bunches  were  of  medium  sice,  long  cylindrical, 
with  a  small  wing,  close;  the  berries  of  medium  size,  round,  well  coloredj  crisp,  juicy, 
with  good  acidi,  and  mature.  The  must  showed  23.3%  of  solid  contents  by  spindle  and 
L14%  of  acid. 

BARBERA. 
(See  Vit.  Kept.  188^-85,  p.  Ill ;  1886-87,  p.  86;  1887-89,  p.  134.) 

The  last  experiments  with  the  Barbera  have  been  principally  with 
grapes  from  the  Tulare  station,  to  which  locality  it  seems  particularly 
well  suited.  The  vines  of  this  variety  are  there  planted  in  sandy  soil 
where  the  alkali  is  not  very  strong,  and  they  make  a  strong  and  healthy 
.growth.  They  produce  about  five  tons  per  acre  of  fine,  clean  grapes. 
The  grapes  are  thick-skinned,  not  too  close,  and  very  resistant  to  injuries 
from  any  source.    They  are  firm,  juicy,  fresh-tasting,  and  ripen  well 
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without  losing  their  acid.  The  average  composition  of  the  must  for  four 
years  has  been  24%  of  solid  contents,  and  0.76%  of  acid — an  excellent 
ratio  between  sugar  and  acid,  insuring  good  fermentation.  This  is  a 
lower  ratio  of  acid  to  sugar  than  is  giyen  by  the  same  grape  in  cooler 
localities,  but  is  well  up  to  the  average,  and  better  than  is  given  by  any 
other  grape  yet  tried  at  Tulare.  In  tannin  it  falls  much  below  the 
amount  obtained  from  it  in  other  localities,  an  average  of  0.173%  com- 
pared to  0.274%  at  Cupertino. 

The  first  wine  made  from  this  variety  at  Tulare,  while  the  vines  were 
young,  was  lacking  in  color,  but  was  of  good  quality  and  marked  char- 
acter. The  wines  made  after  the  first  year  were  of  good  color,  acid,  and 
body,  but  still  rather  low  in  tannin.  A  blend  with  a  grape  like  Gros 
Mansenc,  St.  Macaire,  or,  best  of  all,  Refosco,  is  needed  to  increase  the 
tannin,  and  improve  the  keeping  qualities.  No.  1573  is  a  good  example 
of  the  heavy  Italian  type  of  wines,  with  high  alcohol  and  full  acid, 
astringency,  and  body.  This  wine,  notwithstanding  the  smallness  of 
the  quantity  made,  was  not  fully  aged  at  three  vears  and  a  half. 

The  Barbera,  then,  seems  to  be  very  well  suited  to  the  warmer  localities 
of  the  State,  but  requires  blending  to  make  a  good  commercial  wine. 
When  grown  on  warm,  hillside  soils,  such  as  those  of  the  Asti  Vineyard 
in  the  upper  Russian  River  Valley,  it  should  be  blended  with  some 
lighter  grape  to  decrease  its  roughness  and  hasten  its  maturity;  but  in 
the  rich  valley  soils,  such  as  those  of  Tulare,  it  needs  the  addition  of 
some  robust  grape  to  improve  its  keeping  qualities. 

This  variety  has  received  a  very  thorough  test  at  Cupertino,  and  more 
especially  on  Prof.  Hilgard's  vineyard  at  Mission  San  Jose.  At  the 
latter  place,  as  was  pointed  out  in  the  last  report,  its  chief  fault  has 
been  irregularity  of  bearing.  Prof.  Hilgard  has  found  that  its  bearing 
qualities  are  much  better  when  grafted  on  Californica  stock  than  when 
on  Riparia. 
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RSCOBD  OF  TbBATKENT. 

No.  1324^  Barbera^  from  Cnpertino.  A  sample  for  must  analysis  was  received  October 
13,  1890,  in  poor  condition,  quite  mature.  The  must  showed  27.65%  of  solid  contents  by 
spindle  ana  0.50%  of  acid. 

Xo.  1415.  Barhertij  from  Tulare  station.  A  sample  for  must  analysis  was  received 
Auzust  29,  ISOi,  in  good  condition.  The  must  showed  25.65%  of  solid  contents  by  spindle 
and  0.77%  of  acid. 

No.  1673.  Barhera,  from  Asti,  Sonoma  County.  Received  October  10,  IROl,  in  fair  con- 
dition, quite  mature.  The  must  showed  28.8%  of  solid  contents  by  spindle  and  0.75v^  of 
acid.  Tne  171  lbs.  were  crushed  on  the  day  of  arrival,  at  a  temperature  of  62^.  The 
maximum  reached  was  94°.  on  the  fourth  day.  The  wine  was  nearly  dry  on  the  sixth 
day  and  was  drawn  off  on  tne  seventh. 

At  five  weeks  the  wine  was  clear,  well  flavored,  and  full-bodied ;  it  was  very  fruity 
and  had  a  trace  of  sugar.  A  month  later  it  was  bright  and  sound ;  it  was  racked,  and 
the  lees  showed  no  unsoundness.  At  four  months  the  lees  showed  a  few  Hlaments,  but 
the  wine  was  quite  bright,  dry,  and  verv  good  but  for  a  slightly  bitter  after-taste.  At  five 
months  it  was  oright,  extremely  smooth,  and  fruity,  with  rather  less  tannin  than  is  usual 
for  Barbera,  but  quite  sufficient.  It  was  racked  for  the  third  time  at  ten  months,  and  the 
lees  seemed  sound.  At  sixteen  months  the  wine  showed  very  high  qualitv,  but  a  slightly 
bitter  after-taste.  Two  months  later  it  was  racked  and  part  put  in  bottle.  At  twenty- 
two  months  it  had  retained  its  high  qaality,  and  the  rest  or  it  was  bottled.  At  three  years 
and  a  half  the  bottled  wine  was  bright,  not  deeply  colored,  with  good  bouquet  and  flavor, 
cleazi  taste,  developing  well,  but  still  a  little  too  rough. 

No.  1675.  Barhera,  from  Tulare  station.  Received  September  21, 1892,  in  good  condi- 
tion, and  mature.  The  must  showed  24i^%  of  solid  contents  by  spindle  and  0.65%  of  acid. 
The  114  lbs.  were  crushed  at  a  temperature  of  68®.  The  maximum  reached  was  77®,  on 
the  third  day,  when  it  was  racked  off. 

At  one  month  the  wine  was  clear  and  clean-tadtlng,  but  almost  without  color.  At 
four  months  it  was  bright,  agreeable,  fruity,  almost  sweetish,  but  quite  soun^.  The 
lees  were  examined  and  found  to  be  sound,  add  the  wine  was  racked  for  the  second  time 
at  six  months.  At  nine  months  it  was  dry  and  in  good  order.  At  eleven  months  it  was 
a  fair  wine,  with  a  marked  but  not  very  delicate  bouquet.  Four  months  later  it  had  lost 
nearly  all  its  color,  but  had  kept  fairly  well.    At  seventeen  months  it  was  bottled. 

No.  1931.  Barherck^  from  Tulare  station.  Received  October  13, 1893,  in  good  condition. 
The  bunches  were  of  medium  size,  close,  cylindrical ;  the  berries  large  to  medium,  oval, 


mnm  reached  was  91®,  on  the  third  day.    The  wine  was  dry  on  the  fifth  day,  and  was 
pressed  on  the  sixth. 

At  the  end  of  one  month  the  wine  was  not  quite  clear,  and  still  a  little  sweet.  A 
week  later  it  was  racked  and  taken  to  the  cellar;  and  at  four  months  it  was  bright,  with 
some  bou(^uet  and  flavor,  full  acid  and  clean  taste.  Two  months  later  it  had  improved, 
but  was  stUl  very  rough.  At  ten  months  the  wine  was  good,  but  a  little  flat.  An  exam- 
ination of  the  lees  showed  the  presence  of  a  few  filaments.  The  wine  was  racked  for 
the  third  time,  and  part  of  it  put  in  bottle.  At  sixteen  months  it  had  changed  little 
irom  the  last  tasting ;  it  was  a  full-bodied,  well-colored  wine,  but  not  quite  clean-tasting. 
A  month  later  it  was  racked  again  and  part  put  in  bottle. 

Na  2040.  BarhercL^  from  Cupertino.  A  sam  pie  for  must  analysis  was  received  October 
31,  Wf^  in  good  condition.  Tne  bunches  were  of  medium  size,  conical,  loose,  and  cou- 
Inred ;  the  berries  of  over  medium  size  when  not  abortive,  ripe,  but  with  very  high  acid. 
The  most  showed  25.9%  of  solid  contents  by  spindle  and  1.82%  of  acid. 

BONARDA. 
(See  Vit.  Rept.  1887-«9,  p.  144.) 

For  the  description  of , this  variety  see  the  above  reference.  Three  dis- 
tinct varieties  have  been  received  and  planted  at  the  stations  under  this 
name.  Like  many  Italian  names,  Bonarda  is  used  to  designate  several 
varieties  of  grapes  in  different  localities  of  Italy.  This  makes  the 
correct  determination  of  Italian  varieties  very  diflScult.  One  of  the 
varieties  which  we  have  received  under  this  name,  however,  seems  to  be 
the  true  Bonarda  of  Piedmont  and  is  the  one  here  referred  to.  It  is 
very  similar  in  character  to  other  North  Italian  grapes  we  have  tried. 
It  gives  excellent  color  and  is  characterized  by  high  acid  and  the  rough- 
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ness  of  its  wine  when  new.  So  far,  it  has  not  borne  very  well,  but  the 
character  of  its  grapes  and  wine  makes  it  desirable  to  experiment  with 
in  other  localities. 

Another  variety  received  under  this  name  is  more  promising  as  a 
table-grape  than  as  a  wine-grape.  It  is  a  large,  round  grape,  with  a  full, 
agreeable  flavor,  something  like  that  of  the  true  Malvoisies.  It  seemB 
to  be  very  close  to,  if  not  identical  with,  the  Dolcetto  as  grown  at  the 
Swiss-Italian  colony  of  Sonoma  County.  This  latter  is  one  of  the  most 
widely  grown  grapes  of  northern  Italy,  where  it  is  highly  appreciated  on 
account  of  its  heavy-bearing  qualities,  and  is  used  both  as  a  table-grape 
and  for  the  making  of  common  red  wines. 
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Record  or  T&satmsnt. 

Na  1362  BonardcL,  from  Cupertino.  Received  October  17, 1890,  in  good  condition,  and 
mature.  The  must  showed  22.82%  of  solid  contents  by  spindle  and  0.72%  of  acid.  There 
were  126  lbs.  crushed,  the  initial  temperature  being  64® ;  the  maximum  reached  was  82®, 
on  the  third  day.    On  the  Hfth  day  the  wine  was  nearly  dry,  and  was  drawn  ofL 

At  one  month  the  wine  was  nearly  clear,  of  deep  color,  without  aroma,  with  very  high 
astringency  and  medium  acid,  still  very  raw  and  undeveloped.  One  month  later  the  lees 
were  examined,  found  to  be  in  good  condition,  and  the  wine  was  racked.  At  three  months 
it  was  bright,  with  light  bouquet  and  good  flavor,  remarkably  high  a8tringency,good  body 
and  vinosity ;  in  general,  very  rough,  out  promising.  An  examination  of  the*Iee8  showed 
the  presence  of  some  short  filaments,  and  though  the  taste  was  unaffected,  the  wine  was 
pasteurized.  Three  months-after  pasteurizing  it  was  bright,  still  very  rough,  but  of 
excellent  flavor  and  general  quality.  At  seven  months  it  was  racked  for  the  third  time. 
At  fourteen  months  it  was  in  good  order,  of  deep  color,  good  flavor  and  bouquet,  and 
was  maturing  well.  At  seventeen  months  it  was  racked  and  part  put  in  bottle;  at 
twenty-three  months  the  rest  was  bottled.  At  three  years  and  three  months  both 
samples  were  sound,  but  not  clear,  very  rough,  and  had  deposited  much  sediment 

No.  1384.  Bonarda  No.  ^,  from  Cupertino.  This  grape  is  distinct  from  the  Bonarda 
numbered  1362,  and  is  apparently  the  Bonarda  di  Gattinara  or  Uva  Kara,  with  the  de- 
scription of  which  in  Pulliat  and  Kovasenda  it  agrees.  The  grapes  were  received  October 
23,  1890,  and  172  lbs.  were  crushed.  The  must  showed  25.2%  of  solid  contents  by  spindle 
and  1.02%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  68®,  and  the  maximum 
reached  was  92®,  on  the  third  day.  The  wine  was  still  a  little  sweet  on  the  fourth  day, 
when  it  was  racked. 

At  one  month  the  wine  was  clear,  and  showed  very  high  acid  and  astringency.  At 
two  months  it  was  racked,  and  the  lees  were  sound.  At  three  months  the  lees  showed  a 
few  filaments,  but  the  wine  was  bright,  with  very  good  bouquet  and  flavor,  and  clean 
taste;  it  was,  however,  pasteurized  for  safety.  At  seven  months  it  was  bright  and 
showed  high  quality;  it  was  still  rough,  but  had  commenced  to  mature.  At  eight 
months  it  was  racked  for  the  third  time.  At  flfteen  months  it  was  in  good  order,  with 
fair  but  yellowish  color,  full  rich  bouquet  and  flavor,  clean  taste,  high  astringency,  and 

food  boay.  It  was  nearly  mature,  and  two  months  later  it  was  racked  and  part  put  in 
ottle;  at  twenty -Ave  months  the  remainder  was  bottled.  At  three  years  and  three 
months  both  bottled  samples  were  bright  and  in  flrst^lass  order.  That  Hrst  bottled  was 
of  better  color  and  fresher  taste  than  the  second,  but  not  so  smooth ;  both  were  very  good 
wines,  but  somewhat  lacking  in  color,  and  rather  rough. 

No.  1386.  Bonarda  No.  i,  from  Cupertino.  This  grape  was  received  under  the  name 
of  Provinante ;  it  is  probably  the  Pruin^,  as  it  agrees  very  closely  with  the  description 
of  that  variety  as  given  by  Kovasenda.    The  grapes  were  received  October  21, 18U0,  in 

food  condition,  and  mature.    The  must  showed  24.45%  of  solid  contents  by  apindia  and 
,09%  of  acid.    Only  a  sample  for  must  analysis  was  received. 

No.  1590.  Bonarda^  from  Cupertino.  Received  October  24,  1891,  in  good  condition. 
The  must  showed  24.8%  of  solid  contents  bv  spindle  and  0.91%  of  acid.  There  were  47 
lbs.,  which  were  crushed  at  a  temperature  of  66®;  the  maximum  reached  was  76®,  on  the 
sixth  day.    On  the  ninth  day  the  wine  was  drawn  off  while  still  a  little  sweet. 

Three  weeks  after  pressing  the  wine  was  clear,  dry,  with  high  acid  and  astrin- 
gency. At  four  months  the  wine  was  racked  for  the  second  time,  and  the  lees  were 
sound.  At  Ave  months  the  wine  was  bright,  with  full  bouquet  and  flavor,  very  rough, 
but  of  excellent  promise.  The  lees  were  examined  and  found  to  be  sound,  and  two 
months  later  the  wine  had  improved,  and  although  still  crude  was  of  great  solidity  and 
promise.    At  eight  months  it  was  racked  for  the  tnird  time. 

No.  1869.  Bonarda^  from  Paso  Robles  station.  A  small  sample  was  received  Septem- 
ber 16,  1893,  in  good  condition.  The  bunches  were  over  medium  in  size,  conico-cylindri- 
cal,  very  compact;  the  berries  were  of  medium  size,  well  colored, and  very  sweet.  The 
must  showed  22.8%  of  solid  contents  by  spindle  and  0.45%  of  acid.  The  grapes  were  fer- 
mented for  color  and  tannin  tests.  % 

No.  2108.  Bonarddf  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  1,  1893,  in  good  condition.  The  bunches  were  over  medium  in  size,  long 
cylindrical,  winged,  and  well  fllled ;  the  berries  were  of  medium  size,  round,  thick- 
skinned,  and  very  sweet.  The  must  showed  26.0%  of  solid  contents  by  spindle  and  a68% 
of  acid. 

No.  2110.  Bonarda  No.  i  (Uva  Rara),  from  Cupertino.  A  sample  for  must  analysis 
was  received  November  1,  1893.  in  good  condition.  The  bunches  were  large,  conical, 
heavily  shouldered,  compact;  the  berries  were  over  medium  in  size,  pulpy,  verv  sweet, 
but  with  high  acid.  This  variety  bears  great  resemblance  to  No.  2111,  Dolcetto,  ^but  the 
berries  are  not  so  hard  and  have  less  of  the  distinctive  flavor.  (Nos.  2110  and  2111  are 
probably  identical.    Prof.  Uilgard.) 
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FRESA. 
(See  Yit.  Kept.  1887-^  p.  149.) 

The  best  results  with  this  variety  so  far  have  been  obtained  at  the 
Cupertino  and  tl^e  Paso  Robles  stations.  At  the  former  the  average 
composition  of  the  must  has  been  24.8%  of  sugar  and  0.77%  of  acid — a 
lower  percentage  of  acid  than  has  been  obtained  with  most  of  the  other 
Italian  varieties.  At  Paso  Robles  station  the  ratio  of  acid  to  sugar  has 
been  still  lower,  but  quite  sufficient;  at  Tulare,  the  acid  percentage  has 
been  rather  low,  and  as  the  vines  have  borne  poorly  they  seem  unsuited 
to  that  locality.  From  all  localities  the  wine  has  heavy  body  and  high 
astringency.  It  has  a  very  marked  and  peculiar  flavor,  coarse  but  not 
unpleasant,  something  of  the  same  nature  as  the  special  flavor  of  the  Zin- 
fandel,  rendering  it  unsuitable  for  blends  where  a  neutral  wine  is  desired. 
Like  the  other  Italian  wines  it  is  at  first  very  rough,  and  even  slower  to 
mature  than  the  others,  and  even  with  aging  it  does  not  attain  the  deli- 
cacy of  the  Nebbiolo  or  the  Barbera.  The  color  of  the  wine  is  somewhat 
yellowish,  and,  except  at  Cupertino,  is  insufficient  in  intensity.  Of  the 
localities  tested,  the  Fresa  seems  to  be  best  suited  to  Paso  Robles,  where, 
with  the  help  of  some  color  grape,  it  could  be  used  for  the  production  of  a 
common  wine  of  rather  better  character  and  keeping  qualities  than  that 
of  the  Zinfandel. 
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BxcoBD  or  Tbbatmsnt. 

No.  1327.  Fma.  from  Cupertino.  Received  October  13, 1890,  in  good  condition.  Tiie 
most  showed  23.9%  of  solid  contents  by  spindle  and  0.94%  of  acid.  There  were  191.5  lbs. 
crashed.  The  temperatare  at  crushing  was  65°,  and  the  maximum  reached  was  92°,  on 
the  fourth  day.  On  the  fifth  day  the  wine  was  still  a.  little  sweet,  and  was  drawn  off 
on  tlie  sixth. 

At  three  weeks  the  wine  was  clear  and  showed  very  high  acid  and  astringency.  At 
two  months,  when  the  wine  was  racked  for  the  second  time,  the  lees  were  sounci.  At 
three  months  the  lees  showed  a  few  short  fitaments,  and  tne  wine  was  pasteurized. 
When  pasteurized  it  was  bright,  with  good,  deep  color,  marked  but  not  delicate  aroma 
and  flavor,  high  astringency, lull  acid,  good  body  and  alcohol.  It  was  a  good,  solid  wine, 
bat  a  little  rough  and  coarse.  Two  months  after  pasteurizing  it  was  bright  and  develop- 
inK«  hut  rough,  heavy,  and  extremely  astringent.  At  fifteen  months  it  was  in  good 
oraer,  of  deep  garnet  color,  with  some  bouquet,  good  flavor,  and  clean  taste.  It  was 
mnch  smoother  and  nearly  mature.  At  seventeen  months  it  was  racked  for  the  fifth 
time,  and  part  bottled ;  at  twenty-three  months  the  rest  was  bottled.  At  three  years 
and  three  months  both  samples  were  in  excellent  condition,  of  good  color  and  body, 
well  flavored,  and  with  little  bouquet ;  the  second  bottling  was  smoother  than  the  first, 
and  generally  more  pleasing. 

No.  1469.  Freaa^  from  Fresno.  Received  August  31,  1891,  in  fair  condition,  a  little 
dried.  The  must  showed  28.2%  of  solid  contents  by  spindle  and  0.50%  of  acid.  There 
were  44.75  lbs.  crushed.  The  temperature  at  crushing  was  70°,  and  the  maximum  reached 
was  81°,  on  the  fourth  day.  The  wine  was  drawn  off  on  the  seventh  day  while  still  a 
little  sweet. 

At  two  weeks  the  wine  was  cloud v  and  still  slightly  sweet,  but  at  one  month  it  was 
clear  and  almost  dry.  At  six  weeks  it  was  bright,  with  good  color,  full  flavor  and 
aroma,  clean  taste,  and  hi^h  astringency--a  very  promising  wine.  At  three  months  it 
was  racked  for  the  second  time,  and  an  examination  of  the  lees  showed  them  to  be  sound. 
At  this  time  it  was  clear,  sound,  and  good,  but  still  had  a  trace  of  sweetness.  At  five 
months  it  was  still  very  rough,  but  clean-tasting  and  fruity.  The  lees  were  sound,  and 
at  seven  months  the  wine  was  smoother  and  much  improved ;  it  was  a  rich,  fruity  wine, 
and  had  kept  remarkably  well  for  such  a  small  sample  (two  gallons).  The  sample  being 
80  small,  it  was  bottled  at  this  date.  At  three  years  and  a  half  the  bottled  wine  was 
clear,  hat  had  made  a  heavy  deposit ;  it  was  a  very  good,  clean-tasting  wine,  with  some 
flavor  and  bouquet,  altogether  -one  of  the  best  table-wines  made  from  Fresa,  but  was 
bottled  too  soon. 

No.  1663.  Frtta,  from  Paso  Robles  station.  Received  October  8, 1891,  in  good  condi- 
tion. The  bunches  were  small,  the  berries  of  medium  size  and  mature.  The  must 
sho^eed  25.9%  of  solid  contents  by  spindle  and  0.43%  of  acid.  Only  a  sample  was  received 
for  must  analysis. 

No.  1600.  FrescL,  from  Cupertino.  Received  October  21, 1891,  in  fair  condition,  with 
msoiy  small  berries  and  also  half-dried  ones.  The  must  showed  25.2%  of  solid  contents  by 
spinale  and  0.77%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the 
maximum  reached  was  81°,  on  the  third  day.  The  wine  was  dry  on  the  fifth  day,  when 
it  w^as  drawn  off. 

In  one  month  the  wine  was  clear  and  of  good  quality,  except  that  the  odor  was  not 

good.  At  four  months  it  was  bright,  well  defecated,  of  good  Quality,  but  very  astringent ; 
he  lees  were  sound  and  the  wine  was  racked  for  the  secona  time.  It  remained  bright 
and  sound,  but  was  still  very  rough  when  racked  for  the  third  time  at  ten  months.  At 
fifteen  months  it  was  in  good  order,  with  somewhat  coarse  but  not  disagreeable  odor, 
and  the  special  flavor  of  the  Fresa  very  pronounced.  It  was  still  very  rough  and  not 
niatnre,  but  was  bottled,  as  the  quantity  was  too  small  to  keep  longer.  At  three  years 
and  four  months  the  bottled  wine  was  bright— an  extremelv  nch,  full  wine,  but  rather 
coarse  and  too  heavy  and  solid  to  be  used  alone.  It  had  evidently  been  bottled  before 
it  was  mature. 

Ko.  1643.  Fr^<h  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
September  16,  1892,  in  good  condition.  The  must  showed  24.14%  of  solid  contents  by 
spindle  and  0.76%  of  acid. 

Ko.  1708.  Frttiif  from  Tulare  station.  A  sample  for  must  analysis  was  received  Sep- 
tember 29, 1892,  in  fair  condition.  The  must  showed  24.34%  of  solid  contents  by  spindle 
and  0.41%  of  acid. 

No.  1830.  Fre9€^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  8, 1383,  in  good  condition,  but  not  quite  mature.  The  bunches  were  small, 
rounded,  and  well  filled ;  the  berries  were  small  and  of  reddish  color.  The  must  showed 
20.4%  of  solid  contents  by  spindle  and  0.89%  of  acid. 

No.  1913.  Frtaa,  from  Paso  Robles  station.  Received  October  6, 1893,  in  good  condi- 
tion. The  bunches  and  berries  were  small,  but  with  good  characteristic  flavor.  The 
must  showed  24.8%  of  solid  contents  by  spindle  and  0.66%  of  acid.  The  grapes  came 
from  long-pruned  vines  growing  on  sandy  soil,  and  were  produced  at  the  rate  of  about 
three  tons  per  acre.    There  were  207  lbs.  crushed.    The  temperature  of  the  must  at 
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crashing  was  63°,  and  the  mazimum,  reached  the  fourth  day,  was  91°.    The  wine  was 
not  quite  dry  when  it  was  drawn  off  on  the  sixth  day. 

In  three  weeks  the  wine  was  nearly  clear,  but  very  rough.  At  six  weeks  it  was  clear, 
of  good  flavor,  and  with  a  slight  sweetness.  At  four  months  it  was  bright,  <^uite  dry, 
with  some  bouquet,  good  flavor,  medium  acid,  high  astringency— avery  promising  wine. 
At  this  time  it  was  racked  for  the  second  time.  Three  months  later  it  was  stul  very 
rough,  but  showed  excellent  keeping  qualities.  At  sixteen  months  it  was  in  good  order, 
with  marked  and  characteristic  aroma  and  flavor— a  full,  rich  wine,  but  lacking  in  deli- 
cacy. An  examination  of  the  lees  showed  them  to  be  perfectly  sound.  A  month  later 
the  wine  was  racked  and  part  put  in  bottle. 

No.  1976.  Fresa^  from  Tulare  station.  A  sample  for  must  analysis  was  received 
October  6,  1893^  in  good  condition.  The  bunches  were  very  small,  short,  cylindrical, 
close;  the  berries  were  under  medium  in  size,  round,  astringent  juicy,  with  very  thick, 
tough  skin,  overripe,  and  much  shriveled.  The  must  showed  27.45%  of  solid  contents 
by  spindle  and  0.38%  of  acid.  The  vines  from  which  this  sample  came  were  growing 
in  alkali  soil,  pruned  half-long,  and  bore  at  the  rate  of  about  four  tons  to  the  acre. 

No.  2130.  Fresa,  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 1, 1893,  in  good  condition.  The  bunches  were  of  medium  sise,  conico-cylindrical, 
compact,  with  small  shoulders ;  the  berries  were  crisp,  pulpy,  with  thick  but  tender 
skin,  high  acid,  but  mature.  The  must  showed  25.2%  of  solid  contents  by  spindle  and 
0.88%  of  acid.  ^ 


MORETTO. 


Synonyms :  Croetto ;  Lambrusca. 


Description, — Vigorous  and  productive,  with  strong,  somewhat  erect 
canes;  leaves  large,  somewhat  downy  below,  of  irregular  shape,  with  or 
without  sinuses,  teeth  short,  veins  reddish;  bunches  small  to  over- 
medium,  close,  short  cylindrical,  occasionally  winged;  berries  over  the 
average  in  size,  round,  thick-skinned,  firm,  juicy,  with  neutral  flavor. 

This  variety  is  extensively  cultivated  on  the  plains  of  Alexandria,  in 
northwestern  Italy.  It  is  valued  on  account  of  its  fertility  and  its 
resistance  to  spring  frosts.  It  is  a  good,  healthy  vine,  accommodating 
itself  to  almost  any  soil  or  exposure.  Its  wine  is  not  considered  of  high 
quality.  Contrary  to  the  results  in  Italy,  the  Moretto,  as  grown  at  the 
stations,  has  shown  itself  a  poor  bearer.  The  wine  has  always  been 
unsatisfactory  and  of  very  poor  keeping  qualities.  It  is,  therefore,  a 
variety  which  cannot  at  present  be  recommended  for  any  locality. 
There  are  several  variations  of  this  variety  which  are  at  present  being 
tested;  it  is,  therefore,  possible  that  one  of  these  may  prove  as  satis- 
factory as  they  have  done  in  Italy. 
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AlTALTSSS  OF  MuSTS 

ABO  Wiubs. 

MORSTTO. 

Date  of  Picking 

MUST. 

WINK. 

Solid  Contents  by 
Spindle  

1 
< 

< 

'    O 

e 

5 

• 
1 

1 

■ 

1 

t 

3 

3 

1882— No.  1683. 

Tulare 

Sept  4 
Sept  18 
Sept.   1 
Oct     2 
Oct    12 
Sept  24 
Sept  28 
Oct    15 

24.01 
19.70 
22.40 
23.25 
24.60 
24.70 
2Z80 
26.80 

.62 
.77 
.88 
.75 
.48 
.66 
.68 
.53 

1883~No.  1852. 
No.  1889. 

Amador  station.. 

Tulare 

2ifi2 

20.24 
28^2 

'".69" 
.82 
.85 

.206 
.224 

No.  1906. 

Tulare 

Paso  Robles 

Amador  station 

No.  1926. 
18M— No.  2177. 

.214 

No.  2215. 

Paso  Robles 

No.  2319. 

Tulare 

RSCOBO  OF  TbXATMBNT. 

No.  1633.  Moretto,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  6,  1892,  in  good  condition.  The  must  snowed  24.01%  of  solid  contents  by 
spindle  and  0.62%  of  acid. 

No.  1852.  Moretto^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  very  compact ; 
the  berries  of  medium  size,  thick-skinned,  fleshy,  fairly  well  colored,  and  with  some 
flavor.    The  must  showed  19.7%  of  solid  contents  by  spindle  and  0.77%  of  acid. 

No.  1889.  MorettOf  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  2, 1808,  in  good  condition.  The  bunches  were  very  small,  shori-cjlindrical, 
not  shouldered,  but  occasionally  with  a  small  wing ;  the  berries  of  good  size,  round, 
close  together  but  not  compressed,  thick-skinned,  firm  but  juicy,  mature,  but  with  little 
flavor.   The  must  showed  22.4%  of  solid  contents  by  spindle  and  0.88%  of  acid. 

Na  1906.  JToretto,  from  Tulare  station.  Received  October  2, 18K^  in  good  condition. 
The  bunches  were  small  and  close ;  the  berries  of  over  average  size,  very  sweet  The 
grapes  were  very  thick-skinned,  and  some  of  them  were  dry.  The  must  showed  28.26% 
of  solid  contents  by  spindle  and  0.75%  of  acid.  The  temperature  of  the  grapes  at  crush- 
ing was  70®,  and  thei  maximum,  reached  on  the  third  day,  was  90°.  The  wine  was  nearly 
dry  on  the  fifth  day,  when  it  was  pressed. 

The  wine  was  rough  and  sharply  acid.  It  remained  cloudy  for  a  long  time,  and  never 
became  clean-tasting.  It  was  racked  several  times,  and  finally  became  bright  hut  was 
flat  and  unpleasing.    It  did  not  keep  well,  and  was  altogether  a  very  nnsatisutctory  wine. 

No.  1926.  JHorettOf  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  12,  1893,  in  good  condition.  The  bunches  were  of  good  size,  com- 
pact, and  shouldered :  the  berries  of  medium  size,  well  colored,  very  sweet  and  com- 
mencing to  dry  up.  The  must  showed  24.6%  of  solid  contents  by  spindle  and  0.43%  of 
acid. 

No.  2186.  OroettOt  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 7, 1898,  in  good  condition.  The  bunches  were  small,  ch)se,  abruptly  conical ;  berries 
small,  round,  crisp  and  juicy,  with  thick  skin.  The  gprapes  were  very  sweet  and  some 
of  them  were  dry.  The  must  showed  217%  of  solid  contents  by  spindle  and  0.68%  of 
acid. 

FAVORITA. 


This  variety  is  cultivated  to  a  limited  extent  in  Piedmont  at  Rivoli. 
Judging  by  the  one  sample  received  from  Cupertino  it  possesses  in  a 
high  degree  the  characteristics  of  the  North  Italian  grapes. 

RscoBD  OF  Tbbatmsnt. 

No.  2123.  FavaritcL,  from  Cupertino.  A  sample  for  must  analysis  and  color  test  was 
received  November  7, 18^,  in  good  condition.  The  bunches  were  of  medium  size,  coni- 
cal, sometimes  elongated,  loose,  and  with  wings,  on  slender  peduncles;  berries  of 
medium  size,  round,  crisp,  with  thin  but  tough  skin,  on  very  slender  pedicels.  The 
grapes  were  ripe,  but  very  acid.  The  must  showed  24.8%  of  solid  contents  by  spindle 
and  1.04%  of  acid. 
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TADONE. 

Synonyms :  Tadon  Nero  ;  Can ;  Carola. 

Description. — Leaves  thick,  five-lobed,  coarsely  toothed,  hairy  below; 
bunches  large,  long  conico-cylindrical,  well  filled,  on  long,  slender 
peduncles;  berries  of  medium  size,  round,  on  slender  pedicels,  without 
special  flavor.  The  grapes  ripen  rather  late  and  the  vine  requires  long- 
pruning. 

The  grapes  are  grown  to  a  limited  extent  in  several  parts  of  Piedmont, 
where  they  are  used  both  for  wine-making  and  for  the  table.  They  give 
an  alcoholic  wine  with  good  color. 

Record  of  Tbbatubnt. 

No.  2106.  Tadone,  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 7, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  variable  in  shape 
(conical,  conico-cylindrical,  or  double),  on  slender,  herbaceous  peduncles,  well  filled 
but  not  compact;  berries  medium  to  small,  round,  juicy  and  rather  soft,  with  thick  bat 
tender  skin,  pedicels  slender ;  flavor  not  marked,  but  sweet  and  with  good  acid.  The 
must  showed  23.1%  of  solid  contents  by  spindle  and  0.94%  of  acid. 

NEIRETTA. 


X 


Synonyms :  Costiole ;  Fresa  di  Nizza. 

Description. — Vine  vigorous  and  prolific;  leaves  large,  smooth  above, 
woolly  below,  very  slightly  lobed;  bunches  large,  conical,  winged,  close; 
berries  medium  in  size,  round,  thick-skinned,  and  ripening  late. 

This  variety  is  cultivated  largely  in  Piedmont,  especially  in  the 
neighborhood  of  Saluzzo.  It  is  valued  on  account  of  its  vigor  and  heavy 
bearing.  It  produces  a  fair  and  well-colored  wine,  but  not  of  high 
quality  or  of  very  good  keeping  qualities.  It  does  well  with  short- 
pruning,  especially  when  the  vine  is  trained  on  trellis  or  wires. 

.  Rbcobd  of  Trbatmskt. 

No.  2186.  NoireUa^  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 7. 189S,  in  good  condition.  The  bunches  were  of  medium  size,  conical,  doee,  with  a 
small  wing ;  berries  medium  to  small,  round,  soft,  juicy,  thick-skinned,  mature,  and  very 
fresh-tasting.    The  must  showed  22.4%  of  solid  contents  by  spindle  and  0.68%  of  acid. 

REFOSCO. 

(See  Yit.  Kept.  1888-85,  p.  93 ;  1885-86,  p.  78 ;  1887-^68,  p.  155.) 
Synonyms:  Raboso;  Crabb's  Black  Burgundy ;  " Petit  Pinot "  of  some. 

The  identity  of  Refosco  and  Crabb's  Black  Burgundy  may  be  con- 
sidered as  established;  their  respective  modes  of  growth  and  the  compo- 
sition of  their  respective  wines  are  indistinguishable.  They  are,  therefore, 
treated  here  under  one  head,  and  the  analyses  of  their  wines  appear  in 
the  same  table.  The  wine,  though  of  the  same  general  character  as  that 
of  most  of  the  Piedmontese  grapes  which  have  been  tried  in  California, 
is  less  rough  and  develops  more  quickly.    The  average  composition  of  the 
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must  and  wine,  according  to  analyses  made  at  the  station  for  a  series  of 
years,  has  shown: 


Solid  Contenta 
by  Spindle. 


Acid. 


Tannin. 


From  Cupertino 

From  Mission  San  Jo84  . . 
From  San  Joaquin  Valley 

From  Paso  Robles 

From  Sonoma 


24.36% 

24.26 

22.46 

20.98 

26.90 


.60 
.00 
.46 


.282; 

.248 

.276 

.218 

t267 


This  shows  (except  at  Paso  Robles  where  the  vines  are  young)  good 
sugar  contents  and  sufficient  but  not  excessive  acid;  the  tannin  also  is 
full,  but  not,  as  a  rule,  enough  to  make  the  wine  excessively  rough.  The 
wine  has  always  been  full-bodied  and  with  excellent  color.  It  is  one  of 
the  vines  which  are-most  promising  for  the  production  of  dry  red  wines  in 
districts  resembling  the  lower  San  Joaquin  Valley.  Even  at  Tulare, 
where  the  production  of  a  sufficiently  colored  wine  is  exceptionally  diffi- 
cult, it  has  always  given  good  color  and  occasionally  enough  to  make  it 
valuable  for  blending  with  wines  lacking  in  color. 


150 


UNIVBRSITY  OF    CALIFORMIA. 


8 


Body 


^3 


At    6    to    8 
Months... 


At  PresBlng. 


Tannin 


o 

8 

--1 


By  Volume. 


By  Weight. 


Ash 

13 

• 

Aold  as  Tartaric. . . 

§ 

Sngar  by  Copper 

Solid  Contenta  by 
Spindle 

Dat 

eof  Picking 

o 

O 


^ 


eiei 


$9 


ii 


eoeo 


§S 


SSI 


d  M  d  0)5  eo 


SS^^^S 


S$i!^S9$ 


IRI 


oeoaroQQ 
^eSc4e4c4aS 


•         •     m         •         ■         ■ 


09  CO 


ti  m 


oie4e4d 


0-^30  09 


3389 


O 
CO 


SMS8. 


30  At*  00 


^ 


«^9 


8 


C4 


QMC4t«qQ 


8iO»t« 


OOOOOO5oOO-<0QOOcnOOOS5»<nOO 


o 


15 

o 

§-2 


^11  § 

QQ      '^ 

*  ^4  *  * 

r<- CD  00  00 
c^eoMoo 


0 
0 


15 


K  OGO  S 

g*9<  •    .    •  n 

QO    .     .     .^ 


o  O' 


o 


o 


§11 


CO®  t<-r«-( 


« 

o 

So 

_^*     •  •  •     • 

I A  m  ^  r*  1-1 »  M 

I  db  O  *-«  «^  1-4  9)  OQ 

>-i  e$  o9  M  04  04  el 


ooooooooooooooooooooooo 


I 


00 


QO 


NORTH  ITALIAN  TYPE — REFOSCO. 


151 


BO 

.0 


O 


OB' 

a 

o 


o 
o 


a 

o 


.4 


OB 

O 

M 
O 

H 

O 

o 


to 

.d 

a 
o 


o 
6h 


d 

o 

O 


bo 

a 

«0 

1 

04 


o 

DQ 
O 
fa 


> 


9 


COfH 


C4 


^3 


CO     ^e<i^^^^ 
CO     e4io«Heo 


t<«  O  Cl  r- A '<4(  CD  CO 


w«^aoM»ecoM 


•<|<  «H  «-l  •<|<  «H  09        «H 
«HW9  0«OiOCD«HeO 


0i3 

09 


CO 


> 
ieoooooa>cDeooe40^o 


^ 


^' 


O  O 


0 
08 


A  ^  s 


o  o 


dz;  d  c8 


o 

^  d  c  d 

Q  auM  •»*  art 


o 

.§ 

■  QQ 

OO 


^ 


*•  •  •  •  9        ^  •  •  *  ■  «  ••  •  •« 

ooeo^cpCD^>ot:riQ^QAmr«t^i-'QD 

coeo"^^>o55cot*t^ooos*o-^»H^Q 
v^vHv-i^4fH<-4«Hvi4^i4«HfHvNO«C4C4e<4Cs 

66666666666666666 

O  *^  CQ  CO  ^ 

S       S       S       §  m 


o 
a 

1 

s 

IS 

•d 
c 
ea 


3 

O 

'd'O 

Apq 


162  UNIVERSITY  OF    CALIFORNIA. 

Kecobd  of  Tbbatmxkt. 

No.  1287.  BefoscOj  from  Cupertino.  Received  October  3, 1890,  in  bad  condition;  the 
bunches  showed  much  coulure.  The  grapes  were  ripe,  but  too  few  for  wine.  The  mnst 
showed  23.9%  of  solid  contents  by  spindle  and  0.55%  of  acid. 

No.  1316.  Refoscoy  from  Mission  San  Jos6.  Received  October  10, 1890,  in  a  much  braised 
condition.  The  sample  was  small  and  was  fermented  as  a  color  test.  The  must  showed 
27.55%  of  solid  contents  and  0.71%  of  acid. 

No.  1318.  RefoscOf  from  Cupertino.  Received  October  13,  1890,  in  rather  poor  condi- 
tion. The  must  showed  25.2%  of  solid  contents  by  spindle  and  0.62%  of  acid.  Two  hun- 
dred pounds  of  grapes  were  crushed,  commenced  to  ferment  at  a  temperature  of  65°,  and 
reached  a  maximum  of  92°  on  the  fourth  day.  The  wine  was  dry  on  the  fifth  day,  and 
was  pressed  on  the  sixth. 

The  wine  remained  turbid  and  fermented  slowly  for  a  month.  In  two  months  it  was 
clear,  but  had  a  slightly  suspicious  odor,  and  was  pasteurized  at  160°.  An  examination  of 
the  lees  showed  some  filaments.  The  wine  at  this  time  was  smooth,  of  low  acid  and  full 
astringency,  generally  of  good  quality  but  for  slight  lactic  taint.  The  wine  after  this 
improved,  but  never  quite  lost  its  disagreeable  odor,  and  at  fifteen  months  was  bright 
and  of  ^ood  color,  showed  ^ood  qualities,  but  also  some  volatile  acid.  At  seventeen 
months  it  was  bottled,  but  did  not  Keep  well. 

No.  1343.  Refosoo,  from  Mission  San  Jos^.  Received  October  14, 1890,  in  poor  condi- 
tion, but  mature.  The  must  showed  25.2%  of  solid  contents  by  spindle  and  0.63%  of 
acid.  The  grapes  were  fermented  with  No.  1344«  an  unknown  red  grape  from  Mission 
San  Jos6.  The  temperature  of  the  must  at  crushing  was  65°,  and  the  maximum  reached 
was  96°,  on  the  fourth  day.  On  the  fifth  day  the  wine  was  nearly  dry,  and  was  drawn 
off  on  the  sixth. 

At  the  end  of  a  month  the  wine  was  cloud  v  and  still  a  little  sweet.  In  two  months 
it  was  clear,  smooth,  clean-tasting,  with  some  flavor,  aroma,  and  full  astringency;  it  still 
contained  a  little  su^ar.  At  the  first  examination  the  lees  were  sound,  but  at  four  months 
they  showed  a  few  filaments  so  the  wine  was  pasteurized.  At  this  date  the  wine  was 
clear,  with  a  little  flavor  and  bouquet,  but  a  slight  moldy  taste,  and  altogether  not  of 
high 'Quality.  At  seven  months  it  had  improved,  and  was  smooth,  clear,  and  heavy- 
bodied.  At  fifteen  months  it  was  clear,  of  good  color,  full  acid,  little  flavor,  mature,  and 
of  fair  quality.  At  seventeen  months  it  was  racked  for  the  fourth  time  and  part  of  it 
put  in  glass ;  the  remainder  was  bottled  at  twenty-two  months,  but  none  of  it  improved 
in  bottle. 

No.  1390.  Refotco,  from  Cupertino.  A  sample  for  must  analysis  was  received  October 
21, 1890,  in  fair  condition,  somewhat  overripe.  The  must  showed  24.12%  of  solid  contents 
by  spindle  and  0.55%  of  acid. 

No.  1416.  RefoscOy  from  Cupertino.  Received  October  SO,  1890^  in  fair  condition.  The 
must  showed  1^.5%  of  solid  contents  by  spindle  and  1.06%  of  acid.  The  temperature  of 
the  grapes  at  crushing  was  66°,  and  the  maximum  reached  was  82°,  on  the  fourth  day. 
The  wine  was  drawn  off  on  the  sixth  day,  while  still  very  sweet. 

The  wine  soon  became  quite  clear,  but  remained  very  sweet.  The  wine  never  became 
dry,  but  remained  clear  and  sound,  and  showed  no  injurious  ferments  in  the  lees.  At 
three  months  the  wine  was  clear,  clean-tasting,  but  with  a  burnt  odor. 

No.  1496.  RefoscOj  from  Paso  Robles  station.  Received  September  16, 1891,  in  good 
condition.  The  bunches  were  rather  large  and  loose,  with  small  grapes,  not  quite  mature. 
The  must  showed  19.3%  of  solid  contents  by  spindle  and  0.47%  of  acid.  The  temperature 
of  the  must  at  crushing  was  67°,  and  the  maximum  reached  was  81°,  on  the  third  day. 
The  wine  was  drawn  on  on  the  third  day,  while  still  a  little  sweet. 

In  three  weeks  the  wine  was  quite  dry  and  nearly  clear.  At  two  months  it  was  clear, 
very  rough,  and  without  much  flavor.  Tastings  at  three  and  at  four  months  showed 
gradual  improvement  and  the  development  of  some  bouquet.  The  lees  showed  no  bad 
Ferments  at  first,  but  at  six  months  they  were  infested  with  what  was  apparently  a 
species  of  Mucor^  and  the  wine  had  become  flat  and  generally  deteriorated.  At  seven 
months  the  wine  was  racked  for  the  third  time.  At  fourteen  i^onths  it  had  Improved 
and  was  bright,  bat  the  odor  was  still  not  good.  At  this  time  it  was  mature  and  was 
put  in  glass.  At  three  years  and  a  half  the  bottled  wine  was  tasted  and  found  to  be 
oright  and  without  deposit,  not  quite  clean-tasting,  with  little  bouquet,  but  good  flavor. 
The  wine  showed  good  qualities,  out  was  not  alcoholic  enough  to  be  a  good  keeper. 

No.  1516.  RefoscOj  from  Mission  San  Jos^.  Received  October  1, 1891,  in  good  condi- 
tion. There  were  106  pounds  crushed,  and  the  must  showed  24.45%  of  solid  contents  by 
spindle  and  0.74%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°.  and  the 
maximum  reached  was  87°,  on  the  fourth  day.  On  the  sixth  day  the  wine  was  drawn  off 
nearly  dry. 

At  one  month  the  wine  was  clear,  with  good  aroma,  clean  taste,  and  full  acid.  At  six 
weeks  the  wine  was  racked  and  put  in  the  cellar ;  the  lees  were  sound,  but  showed  some 
S.  pcutorianus.  At  three  months  the  wine  was  clear,  but  tasted  a  little  flat,  and,  as  the 
lees  showed  some  filaments,  it  was  pasteurized.  Two  months  after  pasteurizing  the 
wine  was  clear,  much  improved— a  fair  wine,  of  good  acid  and  body.    It  was  racked 
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twice  after  pastenrizlng,  and  at  ten  months  part  was  pnt  in  bottle.  At  sixteen  months 
the  rest  was  bottled.  At  three  years  and  a  half,  the  wine  first  bottled  was  sonnd,  but 
yery  raw.  The  later  bottling  was  bright  and  of  good  flavor  and  a  little  boaquet~not  a 
fine  wine,  but  a  good  ordinary  wine,  with  full  aciof  and  astringency. 

No.  1584.  ItefoscOt  from  Mission  San  Jos^.  Received  October  16, 1891,  in  fair  condition. 
Only  37  lbs.  of  grapes  were  crushed.  The  must  showed  24.45%  of  solid  contents  by 
spindle,  and  0J30%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  69^,  and  the 
maximum  reached  was  81®,  on  the  third  day.  The  wine  was  drawn  off  on  the  fourth 
day,  dry. 

At  one  month  the  wine  was  clear,  but  tasted  moldy.  At  four  months  it  was  racked 
for  the  second  time,  and  the  lees  were  sound ;  the  taste  had  not  improved,  and  was 
slightly  bitter.  At  five  months  the  lees  showed  a  little  "graisse,"  but  at  seven  months 
the  wine  had  improved,  and  the  taste  of  mold  had  almost  disappeared.  On  account  of 
the  smallness  of  the  sample  (two  gallons)  the  wine  was  bottled  at  seven  months.  Three 
years  after  bottling  the  wine  was  bright,  of  good  color,  high  bouquet,  and  good  flavor, 
perfectly  sound,  but  with  somewhat  harsh  acid,  and  not  quite  fresh-tasting.  It  was, 
nowever.  remarkably  well  kept,  considering  the  smallness  of  the  original  sample. 

No.  1615.  RefaacOt  from  Tulare  station.  Received  August  29. 1892,  in  very  good  con- 
dition, mature^  and  with  a  few  half-dried  grapes.  There  were  290.5  lbs.  crushed  and  put 
in  the  fermentmg-vat  at  a  temperature  of  65®.  The  must  showed  21.57.  of  solid  contents 
by  spindle  and  0.48%  of  acid.  The  maximum  temperature  reached  was  95®,  on  the  sixth 
day.    On  the  seventh  day  the  wine  was  drawn  off  dry. 

At  one  mon  th  the  wine  was  ver j*"  clear,  rough,  clean-tasting,  and  perfectly  dry.  At  four 
months  it  was  bright,  with  rich  aroma  and  flavor,  medium  acid,  ana  high  astringency.  At 
six  months  it  was  racked  for  the  second  time  and  was  in  good  condition,  and  retained  its 
good  quality.  Tastings  at  nine,  eleven,  and  sixteen  months  showed  gradual  improve- 
ment and  development.  At  the  last  date  it  was  bright,  nearly  mature  and  one  of  the 
best  of  the  Tulare  wines.  Four  months  later  the  wine  was  bottled.  At  two  years  and  a 
half  the  wine  in  bottle  was  bright,  with  sufficient  color,  some  bouquet  and  flavor,  very 
dean-tasting,  with  low  acid,  high  astringency ;  altogether  a  very  creditable  table  wine 
alone,  but  would  make  an  excellent  blend  with  some  acid,  highly  flavored  wine  of  Claret 
t^pe.  This  wine  was  distinguished  particularly  from  most  Tulare  wines  by  its  excep- 
tionally clean  after-taste ;  it  was  distinctly  a  wine  "che  flnisce  bene." 

No.  1650.  JRefo8COf  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16, 1892,  in  ^ood  condition.  The  must  showed  21.75%  of  solid  con- 
tents by  spindle  and  0.75%  of  acid. 

No.  1707.  Jiefosco,  from  Mission  San  Jos4.  Received  October  5, 1892,  in  fair  condition. 
The  must  showed  22.8%  of  solid  contents  by  spindle  and  0.67%  of  acid.  The  temperature 
of  the  160  lbs.  crushed  was  69®,  and  the  maximum  reached  was  92®,  on  the  third  day. 
The  wine  was  dry  on  the  fourth  day,  when  it  was  drawn  off. 

At  three  weeks  the  wine  was  clear  and  dry,  and  at  one  month  was  racked  and  taken 
to  the  cellar.  At  three  months  the  wine  was  bright,  with  good  aroma  and  flavor,  high 
acid  and  astringency.  The  wine  remained  in  good  condition,  and  at  six  months  was 
racked  for  the  second  time.  At  eight  months  it  was  bright  and  a  very  ^ood  wine.  Tast- 
ings at  ten  and  fourteen  months  showed  that  it  remained  in  good  condition.  At  eighteen 
months  it  tasted  mature  and  was  bottled. 

No.  1786.  Rtfosco,  from  Mission  San  Jos^.  Received  October  21,  1892,  in  poor  con- 
dition. The  must  showed  23.5%  of  solid  contents  by  spindle  and  0.57%  of  acid.  The 
grapes  were  fermented  with  N  o.  1786,  Marzemino,  in  the  proportion  of  liefosco  47  lbs. 
and  Marzemino  14.5  lbs.  The  temperature  of  the  grapes  at  crushing  was  64®,  and  the 
maximum  reached  was  81®,  on  the  fourth  day.  The  wine  was  drawn  off  on  the  fifth 
day. 

At  one  month  the  wine  was  clear  and  was  racked  and  taken  to  the  cellar.  At  three 
months  it  was  bright,  with  good  bouquet  and  fiavor,  medium  acid,  and  full  astringency— 
a  clean-tasting  and  generally  successful  blend.  At  five  months  it  was  racked  for  the 
third  time,  and  at  seven  months  it  had  developed  well  and  was  an  excellent,  clean - 
tasting  wine,  considering  the  smallness  of  the  sample.  At  thirteen  months  it  was  still 
good  and  mature,  but  a  little  evenU.    A  month  later  it  was  bottled. 

No.  1884.  Eefosco,  from  Paso  Robles  station.  Received  September  21,  1893,  in  good 
condition.  The  bunches  were  of  medium  size,  very  loose,  but  not  coulured ;  the  berries 
were  also  of  medium  size,  with  rather  soft,  juicy  flesh,  sweet,  mature,  but  without  much 
flavor.  The  must  showed  21.9%  of  solid  contents  by  spindle  and  0.58%  of  acid.  There 
were  130  lbs.  of  grapes  crushed.  The  temperature  at  crushing  was  68®,  and  the  maximum 
reached  was  87®,  on  the  third  day.  The  wine  was  nearly  dry  on  the  fourth  day,  and  was 
drawn  off  on  the  fifth. 

At  three  weeks  the  wine  was  nearly  clear,  but  had  a  sliehtly  moldy  taste ;  it  was 
racked  and  taken  to  the  cellar.  At  four  months  it  was  brignt,  with  some  bouquet  and 
flavor,  high  acid  and  tannin— a  fresh-tasting  and  agreeable  but  rough  wine.  It  was 
racked  for  the  second  time  at  four  months,  and  at  eight  months  it  was  a  good  wine,  but 
tasted  a  little  green.  At  eleven  months  it  had  improved,  and  had  developed  some 
bouquet^  but  was  not  mature.  An  examination  of  the  lees  showed  8.  pastorianus.  At 
seventeen  months  the  wine  was  in  good  order— a  good,  sound  wine,  with  some  flavor 
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and  bouquet,  good  color ;  its  chief  faults  were  a  slight  greenness  and  a  faint  after-taste 
of  mold.    A  month  later  it  was  racked,  and  a  part  put  in  bottle. 

No.  1890.  Refosco,  from  Tulare  station.  Received  October  IS,  18813,  in  good  condition. 
The  bunches  were  large,  loose,  winged ;  the  berries  of  medium  size,  very  ripe,  sweet,  and 
with  little  acid.  The  temperature  of  the  962  lbs.  crushed  was  67°,  and  the  mazimom 
reached  was  86°,  on  the  third  day.  On  the  fourth  day  the  wine  was  dry,  and  was  drawn 
off  on  the  fifth.  The  must  at  crushing  showed  22.85%  of  solid  contents  by  spindle  and 
0.41%  of  acid. 

At  one  month  the  wine  was  clear,  very  astringent,  of  good  flavor,  and  had  still  a 
slight  sweetness.  At  this  time  it  was  racked  and  taken  to  the  cellar.  At  four  months 
it  was  bright,  dry,  with  some  bouquet,  good  flavor,  high  astringency,  and  clean  taste. 
It  was  racked  again  at  five  months,  ana  at  seven  months  it  retamed  its  good  qualities 
and  was,  perhaps,  the  best  of  the  Tulare  wines.  At  ten  months  the  lees  showed  a  few 
filaments,  but  tne  wine  was  quite  bright  and  tasted  perfectly  sound ;  it  was  smooth  and 
agreeable,  with  some  bouquet  and  fair  color.  It  was  rackea,  and  continued  to  improve. 
At  sixteen  months  it  was  a  full  and  agreeable  wine,  not  quite  mature.  Two  months 
later  it  was  racked,  and  part  of  it  put  in  oottle. 

No.  1848.  MefoscOf  from  Mission  San  Jos6.  A  sample  for  must  analysis  was  received 
October  14, 1883,  in  poor  condition.  The  must  showed  28.7%  of  solid  contents  by  spindle 
and  0.63%  of  acid. 

No.  2053.  Refotcottrom  Cupertino.  A  sample  for  must  analysis  was  received  October 
31, 1883,  in  good  condition.  Tne  bunches  were  of  medium  size,  conical,  well  filled;  the 
berries  oval,  fleshy,  very  sweet,  commencing  to  dry,  tasted  a  little  cooked. 

No.  2107.  Refoscoj  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 5^  1883,  in  good  condition.  The  bunches  were  small,  conico-cylindrical,  sometimes 
branched,  wellfiiled.  but  not  compact;  the  berries  were  of  under-medium  else,  slightly 
elongated,  crisp,  with  thin  skin,  and  mature.  The  must  showed  25.8%  of  solid  contents 
by  spindle  and  0.42%  of  acid. 

No.  2117.  Refosco,  from  Cupertino.  A  sample  for  must  analynls  was  received  Novem- 
ber 5,  1883,  in  good  condition.  The  bunches  were  small,  conical,  slightly  shouldered, 
well  filled,  not  compact,  on  long,  woody,  colored  peduncles ;  the  berries  were  small, 
nearly  round,  on  slender  pedicels.  This  variety  was  very  ripe  and  commencing  to  dry 
up ;  it  is  very  distinct  from  No.  2107. 

MARZEMINO. 
(See  Vit.  Kept.  1887>88,  p.  164.) 

This  variety  has  proved  one  of  the  poorest  bearers  among  the  Italian 
varieties.  It  is  a  good  grower  and  does  not  suffer  from  coulnre,  but 
it  has  failed  to  bear  at  any  of  the  stations  where  it  has  been  tested.  It 
attains  a  lower  percentage  of  both  sugar  and  acid  than  most  of  its  con- 
geners, averaging  at  Cupertino  22.7%  of  sugar  and  0.67%  of  acid,  and 
at  Mission  San  Jose  22.77%  of  sugar  and  0.63%  of  acid.  It  gives  a 
wine  of  good  color  and  very  high  tannin,  but  not  possessed  of  high 
enough  quality  to  offset,  its  failure  to  bear.  At  Fresno  the  must  has 
averaged  24.76%  of  sugar  and  0.40%  of  acid. 
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RscosD  OF  Trbathsnt. 

No.  1231.  Marxemino,  from  Hargherita  Vineyard,  Fresna  A  sample  for  must  analysis 
arriyed  August  26^  1890,  in  excellent  condition,  and  mature.  The  must  showed  23.21%  of 
solid  contents  by  spinole  and  0.38%  of  acid. 

No.  1293.  Marzeminot  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  S^  1800,  in  verjr  good  condition .  The  must  showed  21.1%  of  solid  contents  by 
spindle  and  0.89%  of  acid. 

No.  1368.  Marzemino,  from  Mission  San  Jos6.  A  sample  for  must  analysis  arrived 
October  14, 1880,  in  fair  condition,  and  mature.  The  must  showed  23.05%  of  solid  con- 
tents by  spindle  and  0.71%  of  acid.. 

No.  1470.  MaTzeminOf  from  Margherita  Vineyard,  Fresno.  A  sample  for  must  aniJvsis 
and  color  test  was  received  Aueust  31, 1881^  in  good  condition.  The  must  showed  2d.1% 
of  solid  contents  by  spindle  ana  0.41%  of  acid. 

No.  1786.  Marzeminoy  from  Mission  San  Jos6.  A  saxnple  for  must  analysis  and  color 
test  was  received  October  21, 1802,  in  poor  condition.  Tne  must  showed  22.8%  of  solid 
contents  by  spindle  and  0.61%  of  acid. 

No.  1997.  Marzeminoy  from  Mission  San  Jos6.  A  sample  for  must  analysis  and  for 
color  and  tannin  tests  was  received  October  19,  1893,  in  good  condition,  and  mature. 
The  bunches  were  over  medium  in  size,  pvramidal  to  conical,  heavily  winged  or  shoul- 
dered, well  filled,  but  not  compact ;  the  oerries  were  of  medium  size,  round,  on  very 
Blender  pedicels,  and  had  plenty  of  acid.  The  must  showed  22.6%  of  solid  contents  by 
spindle  and  0.71/^  of  acid. 

Na  2119.  Marzeminoi  from  Cupertino.  A  sample  for  must  analysis  and  color  and 
tannin  tests  was  received  November  6, 1893,  in  good  condition.  The  bunches  were  of 
medium  size,  long  cylindrical,  close :  the  hemes  of  medium  size,  round,  commencing  to 
shrivel,  soft,  and  with  thick  skin.  The  must  showed  21.5%  of  solid  contents  by  spindle 
and  0.69%  of  acid. 

LAGRAIN. 


(See  Vit.  Rept.  1887-89,  p.  247.) 

This  variety  makes  a  heavy-bodied,  astringent  wine,  of  good  color. 
At  Tulare  it  has  surpassed  all  other  varieties  in  the  matter  of  color, 
being  superior  to  the  Petit  Bouschet,  and,  though  having  less  than  the 
St.  Macaire  to  start  with,  it  is  much  more  stable  and  of  better  tint. 
This  quality  of  retaining  its  color,  which  it  has  in  spite  of  its  somewhat 
low  acid,  is  invaluable  foi;  Tulare;  it  would  make  an  excellent  blend  for 
coloring  purposes.  The  average  composition  of  the  must  at  Tulare  has 
been  25.95%  of  sugar  and  0.42%  of  acid,  and  the  vine  has  borne  between 
three  and  fpur  tons  per  acre.  At  the  Bay  region  stations  the  vine  has 
not  borne  well,  and  as  a  coloring  grape  is  surpassed  there  by  many 
others  which  are  better  bearers. 
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Rbcobd  of  Tsbatmbnt. 

No.  1233.  Lagrain,  from  Fresno.  A  sample  lor  must  analysis  arrived  Augnst  25, 1890, 
in  ^ood  condition  bat  for  a  lew  dried  grapes ;  very  sweet.  The  must  showed  26.1%  of 
solid  contents  by  spindle  and  0.44%  of  acid. 

No.  1411.  Lagraifif  Irom  Cupertino.  A  sample  lor  must  analysis  was  received  Octo- 
ber 90, 1890,  in  good  condition,  but  a  little  solt  and  overripe.  The  must  showed  22.6%  ol 
solid  contents  by  spindle  and  0.51%  ol  acid. 

No.  1419.  Lagrainj  Irom  JMission  San  Jos^.  Received  October  30. 1890,  in  good  condi- 
tion and  ripe.  The  must  showed  25.65%  ol  solid  contents  by  spindle  and  0.72%  ol  acid. 
Only  a  small  quantity  of  grapes  was  received ;  they  were  leripented  as  a  color  sample. 

No.  1698.  Tjograin,  Irom  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29,  1892,  in  ^od  condition.  The  must  showed  25.65%  of  solid  contents  by 
spindle  and  0.39%  of  acid. 

No.  1788.  Lagrain,  from  Mission  San  Jos^.  A  sample  for  must  analysis  arrived  Octo- 
ber 21, 1892,  in  poor  condition.  The  must  showed  21.3%  of  solid  contents  by  spindle  and 
0.64%  of  acid. 

No.  2002.  Lagrain^  from  Tulare  station.  Received  October  23, 1893,  in  good  condition. 
The  bunches  were  small,  irregular,  well  filled ;  the  berries  of  medium  size,  well  colored, 
very  sweet,  overripe.  The  must  showed  25.4%  of  solid  contents  by  spindle  and  0.43%  of 
acid.  The  temperature  of  the  must  at  crushine  was  67^,  and  the  maximum  reached 
was  81®,  on  the  second  day.  The  murk  was  nearly  dry  on  the  fourth  day,  when  it  was 
pressed. 

Three  weeks  after  pressing  the  wine  was  still  a  little  sweet,  but  clear.  It  was  racked 
and  taken  to  the  cellar.  At  three  months  it  was  bright,  full-bodied,  clean-tasting,  with 
medium  acid  and  astringency,  very  promising,  but  only  three  gallons  in  quantity. 
Three  months  later  it  was  still  bright  and  had  developed  some  bouquet,  but  it  also 
acquired  some  volatile  acid.  After  this  it  deteriorated,  on  account  of  tne  smallness  of 
the  keg. 

No.  2126.  Lagrain,  from  Cupertino.  A  sample  for  must  analysis  arrived  November 
7, 18B3,  in  ||[ood  condition,  but  commencing  to  dry  up.  The  bunches  were  ol  medium  size, 
conical,  wmged,  loose :  the  berries  smalH  round,  and  soft.  The  must  showed  24.1%  of 
solid  contents  by  spindle  and  0.68%  of  acid. 

GROS  MANSENC. 
(See  Vit.  Rept.  1887-89,  p.  68.) 

This  variety  has  sometimes,  on  account  of  the  many  qualities  they 
have  in  common,  been  confounded  with  the  Tannat,  from  which,  how- 
ever, it  is  perfectly  distinct.  The  Mansenc,  like  the  Tannat,  is  a  vigor- 
ous grower,  a  fair  to  good  bearer  with  long-pruning,  and  produces  a 
must  (where  the  grapes  ripen  properly)  rich  in  sugar  and  acid.  At 
Mission  San  Jose  the  grapes  seldom  ripen  thoroughly,  but  at  Cupertino 
and  in  parts  of  Napa  and  Sonoma  they  do  better.  At  Cupertino  the 
average  composition  of  the  must  has  been  24%  of  sugar  and  0.77%  of 
acid;  at  Mission  San  Jos^,  22%  of  sugar  and  1.20%  of  acid;  at  Tulare 
and  Fresno,  25%  of  sugar  and  0.67%  of  acid;  at  the  Amador  station, 
24%  of  sugar  and  1.12%  of  acid. 

The  wine  is  easily  fermented  and  a  robust  keeper;  in  its  roughness 
and  high  acidity  it  resembles  the  North  Italian  varieties.  It  has  very 
intense  color,  and  where  the  grapes  ripen  properly  it  should  be  very 
useful  as  a  blending  wine.  It  is  not  so  astringent  as  the  Tannat,  but 
has  more  color  and  acidity,  and  develops  more  quickly. 
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RxcoBD  or  Tbsatmxnt. 

No.  1243.  Oros  Mansene,  from  Margherita  ViDeyard,  Fresno.  Received  August  26, 1890, 
in  good  condition,  but  very  irreguJar  in  the  degree  of  ripeness  of  the  bunches.  The 
must  showed  23.25%  of  solid  contents  bj  spindle.  The  temperature  of  the  grapes  at 
crushing  was  06^,  and  the  maximum  attained  was  86^,  on  the  third  day..  The  murk  was 
drv  on  the  fifth  day,.when  it  was  drawn  off. 

The  wine  was  long  in  clearing,  and  fermented  gently  for  over  two  months  after  it  was 
drawn  off.  At  nine  weeks  it  was  clear,  had  a  fairly  agreeable,  but  not  marked,  flavor, 
full  acid  and  tannin,  and  good  but  not  very  deep  color.  At  four  months  it  was  bright 
and  had  been  racked  twice ;  the  lees  showed  a  good  deal  of  lactic  germs ;  this  was  also 
slightly  perceptible  to  the  taste ;  on  this  account  the  wine  was  pasteurized.  The  wine 
was  racked  twice  more  during  the  year,  and  gradually  improved  and  became  bright, 
developed  a  little  bouquet,  and  lost  its  slight  touch  of  lactic  taint.  At  fourteen  months 
it  was  Dright,  vinous,  well  flavored,  possessed  of  a  little  bouauet,  and,  though  highly 
astringent,  was  almost  mature.  At  eighteen  months  it  was  bottled.  Two  years  after  oot* 
tling  the  wine  was  bright  and  in  first-class  order,  smooth,  clean-tasting,  of  good  body  and 
flavor,  though  neutral ;  it  had  become  much  smoother  and  had  acquired  some  delicacy 
in  aging. 

No.  1277.  Oros  Mamenc^  from  J.  T.  Doyle,  Cupertino.  Received  October  2, 1880,  in  fair 
condition.  The  bunches  were  small  ana  loose,  the  berries  small ;  the  grapes  were  not 
mature  and  still  wet  with  the  rain.  The  must  showed  23.25%  of  solid  contents  by  spindle. 
The  temperature  of  the  must  at  crushing  was  66^,  and  the  nighest  temperature  reached 
was  80°,  on  the  fourth  dav.    The  murk  was  drawn  off  on  the  sixth  daj. 

The  wine  was  rather  slow  in  clearing,  but  in  two  months  it  was  bnght,  of  good  flavor 
and  aroma,  clean  taste,  good  body  and  alcohol,  and  high  acid  and  astringency.  At  four 
months  the  wine  had  been  racked  twice,  and  wfls  bright,  with  good  bouquet  and,  though 
the  lees  showed  a  few  lactic  ferments,  the  taste  was  unaffected.  A  week  later  it  was 
pasteurized  for  safety.  Three  months  after  pasteurizing  the  wine  was  bright  perfectly 
sound,  and,  though  still  roush,  maturing  well.  At  fifteen  months  it  was  nearly  mature 
and  of  very  good  quality.  Some  of  the  wine  was  bottled  at  eighteen  months  and  some 
of  it  at  twentv-six.  At  three  years  the  wine  was  tasted,  and  that  first  bottled  was  found 
to  be  sound,  out  not  clear,  and  was  raw-tasting ;  the  second  bottled  was  clearer,  of  good 
bouquet  and  flavor,  smooth  and  agreeable,  its  general  quality  very  good. 

No.  1339.  Oros  MansenCy  from  Mission  San  Jos^.  Received  October  14, 1880,  in  good 
condition,  but  not  quite  ripe.  The  must  showed  23.3%  of  solid  contents  by  spindle.  The 
temperature  of  the  grapes  at  crushing  was  66°,  and  the  maximum  temperature  reached 
was  94°,  on  the  fourth  day.  At  the  end«of  the  fourth  day  the  murk  was  nearly  dry,  and 
was  drawn  off. 

Three  weeks  after  pressing  the  wine  was  clear.  At  six  weeks  after  pressing  it  showed 
good  bouquet,  pleasing  flavor,  full  astringency,  very  high  acid,  its  general  character 
rough,  but  promising.  At  four  months  it  nad  been  racked  twice,  and  was  bright,  with 
strong  and  pleasing  bouquet,  full  flavor,  generally  improved  and  smoother,  but  with 
extremely  high  aoid.  An  examination  of  the  lees  at 'five  months  showed  large  quanti- 
ties of  8.  pasiarianus.  The  wine  remained  bright  and  sound,  and  continued  to  improve 
up  to  the  age  of  seventeen  months,  when  some  of  it  was  bottled ;  the  rest  was  bottled 
at  twenty-two  months.  At  three  years  and  three  months— twenty-two  and  seventeen 
months  after  bottling,  respectively—both  samples  were  tasted.  They  were  both  in  good 
order,  with  high  bouquet  and  full  flavor,  rather  high  acid,  but  clean-tasting  and  of  excel- 
lent quality;  the  second  bottling  was  the  smoother. 

No.  1468.  Oros  Mansenc,iTom  Margherita  Vineyard,  Fresno.  Received  Aueust  31, 
1801,  in  good  condition.  The  must  snowed  24.35%  of  solid  contents  by  spindle.  The 
temperature  of  the  must  at  starting  was  68°,- and  the  highest  temperature  reached  was 
84°,  on  the  fourth  day.  It  was  somewhat  slow  in  fermenting  through,  and  was  pressed 
on  the  seventh  day  while  still  a  little  sweet 

Two  weeks  after  pressing  the  wine  was  nearlv  clear  and  quite  dry.  It  was  very 
rough  and  highly  acid,  but  improved  quickly  and  soon  developed  some  bouquet  At 
four  months  it  was  racked  for  the  second  time ;  it  was  bright  with  good  bouquet  and 
flavor,  full  acid,  rough,  but  clean-tasting.  At  six  months  it  had  toned  down  consider- 
ably, and  was  nearing  maturity.  At  nine  months  it  was  bright,  and,  though  somewhat 
lacking  in  freshness,  a  good  wine.  It  retained  its  good  Qualities,  but  did  not  improve 
much  up  to  seventeen  months,  when  it  was  bottled.  At  tnree  years  and  a  half  the  wine 
was  bright,  well  flavored,  with  a  little  bouquet,  of  good  color  and  clean  taste,  and  had 
made  no  deposit  in  bottle.  Some  bottled  at  twelve  months  was  sound,  but  not  clear, 
and  had  made  a  heavy  deposit 

No.  1547.  Cfros  MansenCt  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8, 1881,  in  good  condition.  The  grapes  were  mature,  small,  in  medium- 
sized  bunchea    The  must  snowed  21.97%  of  solid  contents  by  spindle. 

No.  1562.  Oros  Mansenc,  from  Mission  San  Jos6.  Received  October  9,  1891,  in  good 
condition.  The  must  showed  20.7%  of  solid  contents  by  spindle.  The  temperature  of 
the  must  at  starting  was  60°,  and  the  highest  temperature  reached  was  90°,  on  the  fourth 
dav.    The  murk  was  nearly  dry  on  the  fifth  day,  when  it  was  drawn  off. 

A  month  after  pressing  the  wine  was  clear,  possessed  of  good  bouquet  and  flavor  and 
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excessively  high  acid.  At  four  months  an  examination  of  the  lees  showed  much  & 
pastorianus.  A  t  five  months  it  Was  bright,  with  rich,  vinous  bouquet  and  flavor,  adequate 
astringencv,  but  too  much  acid.  It  was  racked  three  times  during  the  first  ten  mouths, 
a  pornon  oottled,  and  at  sixteen  months  was  much  toned  down  and  nearly  mature. 
At  eighteen  months  part  of  it  was  bottled  and  the  remainder  racked.  At  twenty-two 
months  the  wine  that  remained  in  wood  was  in  excellent  condition  and  of  good 
quality;  its  only  fault  was  its  somewhat  excessive  acidity.  It  made  an  excellent  wine 
for  dilution.  It  was  mature  and  was  bottled.  At  three  years  and  alialf  the  wine  bottled 
at  ten  months  was  bright,  of  good  color,  high  bouquet,  good  flavor,  medium  astringency,. 
and  extremely  high  acid— a  very  good  wine,  but  much  too  acid  to  be  used  alone.  The 
wine  bottled  at  eighteen  months  and  at  twenty-two  months  differed  little  from  the 
other,  but  was  not  quite  so  full  flavored  and  was  clean-tasting. 

No.  1680.  Oro9  Mansene,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  21,  18d2,  in  good  condition.  The  must  showed  24.85%  of  solid  contents  by 
spindle. 

No.  1763.  Grot  MansenCy  from  Paso  Robles  station.  Received  October  14. 1892,  in  good 
condition.  The  must  showed  23.7%  of  solid  contents  by  spindle.  The  grapes  were  fer- 
mented with  No.  1761,  Tannat,  from  Paso  Robles. 

No.  1766.  Gro«  IfarM^ne,  from  Mission  San  Jos^.  Received  October  15, 1893.  The  must 
showed  20.2%  of  solid  contents  by  spindle.  The  temperature  of  the  must  at  crushing 
was  58^,  ana  the  highest  temperature  reached  was  85°,  on  the  fifth  day.  The  murk  was 
dry  on  the  sixth  day,  and  was  drawn  off. 

Three  weeks  after  pressing  the  wine  was  clear,  ver^  rough,  and  extremely  acid.  At 
three  months  it  was  bright,  of  good  body,  harsh,  and  with  a  moldy  taste,  due  to  the  bad 
condition  of  the  grapes  when  crushed.  The  wine  was  racked  four  times,  and  improved 
a  little,  but  never  quite  lost  its  moldy  taste  and  retained  its  harsh  acidity.  It  was  bottled 
at  eighteen  months. 

No.  1833.  Oro8  Mansenc,  from  Amador  station.  A  sample  for  must  analysis  waa 
received  September  11,  1893,  in  good  condition.  The  grapes  were  very  smalPand  not 
quite  mature.    The  must  showed  23.5%  of  solid  contents  by  spindle. 

No.  1899.  Qto8  Mamene,  from  Tulare  station.  Received  September  90,  1803.  The 
grapes  arrived  in  good  condition  and  well  matured,  but  with  littie  flavor.  The  bunches 
were  small,  from  loose  to  compact,  the  berries  of  medium  size,  with  rather  thick  skin 
and  little  color.  The  must  showed  26.1%  of  solid  contents  by  spindle.  The  temperature 
of  the  must  at  crushing  was  66°,  and  the  maximum  reached  was  82°,  on  the  third  day. 
The  murk  was  dry  on  the  fifth  day,  and  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  smooth,  and  pleasing,  but  not  perfectly  dry. 
At  four  months  it  was  clear,  of  good  color,  acid,  and  astringency,  out  not  perfectlv  dean- 
tasting.  The  quantity  was  rather  too  small  for  a  fair  test.  At  seven  months  tne  wine 
was  sound  and  in  good  order,  but  a  little  flat. 

■ 

No.  2083.  Qro9  Manaene^  from  Paso  Robles  station.  Received  November  6, 1808,  in 
fair  condition,  a  few  of  the  grapes  inoldy.  The  bunches  were  of  medium  size,  compact, 
conical,  shouldered ;  the  berries  small,  juicy,  with  high  acid,  and  not  quite  mature.  The 
must  snowed  23.7%  of  solid  contents  by  spindle.  The  temperature  of  the  must  at  crush- 
ing was  62°,  and  the  maximum  reached  was  83°,  on  the  fourth  day.  The  murk  was 
nearly  dry  on  the  fifth  day.  and  was  pressed. 

In  one  month  from  crushing  the  wine  was  clear.  At  three  months  it  was  racked  for 
the  second  time ;  it  was  bright,  with  good  bouquet  and  rich  flavor,  clean  taste,  medium 
astringency,  full,  pleasant  acid,  and  in  general  a  light,  fresh  wine  of  good  quality.  At 
six  months  it  had  developed  well  and  was  a  wine  of  distinctive  character  ana  good 
quality. 
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AUSTRIAN  AND  HUNGARIAN  TYPE— RED. 
(See  Vlt.  Kept.  1887-89,  p.  230.) 

Perhaps  the  most  valuable  of  the  red  grapes  cultivated  in  Austria  are 
the  Refosco  and  the  Marzemino.  These  varieties,  however,  together 
with  Lagrain,  are  so  distinctly  congeneric  with  those  which  make  the 
distinct  type  of  North  Italian  grapes,  that  they  are  included  in  the  same 
group. 

The  four  grapes  here  classed  together  are  somewhat  diverse  in 
character,  and  should  be  denominated  simply  a  group  rather  than  a 
type.  They  agree,  however,  in  being  smooth,  quick  maturing,  and  of 
ordinary  quality.  The  wide  range  of  adaptability  of  the  Zinfandel  is 
not  characteristic  of  the  other  three,  which  are  successful  only  in  cer- 
tain favorable  localities.  The  famous  Kadarkas  has,  so  far,  been  a 
failure  here,  but  has  given  indications  that,  under  favorable  conditions, 
it  is  capable  of  yielding  a  good  wine.  It  should  be  tried  further  in  the 
lower  coast  counties. 

KADARKAS. 
(See  Vit  Rept.  1887-89,  p.  245.) 

The  locality  in  California,  suitable  to  the  Kadarkas,  if  such  a  one  exists, 
has  not  yet  been  found.  It  will  occasionally  make  a  good  wine  in  the 
Bay  region,  but  is  generally  lacking  in  color,  often  in  tannin  and  sugar, 
and  sometimes  in  acid.  Altogether  it  is  very  unreliable  for  any 
locality  where  it  has  been  yet  tested.  The  fine  quality  of  the  wine, 
however,  which  it  sometimes  makes  in  favorable  years,  and  its  high 
reputation  in  eastern  Europe,  make  further  experiments  under  other 
conditions  desirable.  At  Fresno  the  vine  has  not  borne  well,  and  the 
must  seems  to  be  low  in  acid.  At  Pomona  the  Kadarkas  has  just  come 
into  bearing,  but  it  gives  indications  of  being  very  well  adapted  to  the 
conditions  which  exist  there. 
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RbCOBD    of    T&BATMKITT. 

No.  1307.  KadarkaSf  from  Cupertino.  Received  October  8, 1890,  in  good  condition— « 
few  grapes  cracked  by  the  rain,  bat  none  moldy ;  not  quite  mature.  The  must  showed 
21.3%  of  solid  contents  by  spindle  and  0.72%  of  acid.  The  temperature  of  the  grapes  at 
crusning  was  65^,  and  the  maximum  reached  was  86^,  on  the  fourth  day.  On  the  fifth 
day  the  wine  was  dry  and  was  racked  off. 

The  wine  was  somewhat  slow  in  clearing,  but  at  one  month,  though  still  cloudy, 
promised  well  and  possessed  a  very  pleasant  aroma  and  agreeable  acid.  At  three 
months  it  had  been  racked  twice,  ana  was  bright ;  but  the  lees  showed  some  filaments, 
and  the  taste  was  slightly  suspicious,  so  the  wme  was  pasteurized.  Otherwise,  it  bad  a 
lightj  pleasing  bouquet,  good  navor,  medium  acid  and  astringency ;  generally  of  ^ood 
quality.  At  seyen  months  it  had  improved ;  it  was  bright,  clean-tasting,  of  delicate 
bouquet^  full  flavor— a  light  but  harmonious  wine  of  good  (quality.  It  was  racked  twice 
after  this,  and  at  fifteen  months  was  in  first-class  condition,  with  full  bouquet  and 
flavor,  little  color,  very  fresh,  and  mature.  Two  months  later  part  was  bottl^,  and  at 
two  years  the  remainder  was  bottled.  At  twentynseven  months  both  bottlinffs  were 
smooth  and  agreeable,  with  very  light  color;  the  second  bottled  was  brighter  and 
cleaner-tasting. 

No.  1418.  Kadarkcu,  from  Mission  San  Jos^.  Received  October  90, 1890,  in  good  con- 
dition, and  mature.  The  must  showed  25.85%  of  solid  contents  by  spindle  and  0.58%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the  maximum  reached 
was  87°,  on  the  fourth  day.    The  wine  was  racked  off  the  sixth  day,  when  it  was  dry. 

At  one  month  the  wine  was  clear,  with  strong,  pleasing  aroma  and  flavor,  good  acid, 
and  medium  astringency ;  fuU-bodiea.  smooth,  and  well  developed.  The  lees  early  showed 
a  few  filaments,  but  the  taste  was  unatf  ected,  and  at  three  months  the  wine  was  bright  and 
well  developed.  At  six  months  the  wine  bad  been  racked  twice,  and  was  in  very  good 
order.  At  thirteen  months  it  was  bright,  retained  a  fair  color,  showed  marked  and 
characteristic  bouquet  and  flavor— an  excellent  wine  but  for  a  slight  bitterness  of  after- 
taste ;  the  wine  had  kept  very  well,  considering  the  small  quantity  (two  gallons).  At 
fifteen  months  it  was  bottled.  One  year  after  bottling  the  wine  was  smooth  and  agree- 
able, but  not  quite  clean-tasting. 

No.  1461.  KadarkcUf  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  August  31,  1891,  in  good  condition.  The  must  showed  23.7%  of 
BOiid  contents  by  spindle  and  0.42%  of  acid. 

No.  1787.  KadarkaSf  from  Mission  San  Jos^.  A  sample  for  must  analysis  arrived 
October  21, 1892,  in  poor  condition.  The  must  showed  23.7%  of  solid  contents  by  spindle 
and  a68%  of  acid. 

No.  1986.  KadarkcUf  from  Mission  San  Jos^.  Received  October  19, 1893,  in  good  con- 
dition. The  bunches  were  of  medium  size,  regular  cylindrical,  with  one  wing  about  one 
third  the  len^h  of  the  bunch,  well  filled,  but  not  compact ;  the  berries  were  of  medium 
size,  round,  j  uicy,  thin-skinned,  well  colored,  and  mature.  The  must  showed  22.2%  of  BoUd 
contents  by  spindle  and  0.68%  of  acid.  The  temperature  of  the  grapes  at  crushing  was 
61°,  and  the  maximum  reached  was  81°,  on  the  fourth  day.  On  the  fifth  day  the  wine 
was  drawn  off,  dry. 

The  wine  remained  cloudy  for  some  time,  but  at  six  weeks,  when  it  was  racked  for  the 
first  time,  was  clear.  At  three  months  it  was  clear,  but  not  bright,  had  full  acid  and 
astringency  and  clean  taste.  After  this  it  improved,  was  at  first  somewhat  green,  but  at 
ten  months  had  developed  some  bouquet,  had  good  fiavor,  and  was  altogether  a  good 
wine,  though  lacking  in  color. 

No.  2042.  Kadarkcu.  from  Cupertino.  A  sample  for  must  analysis  and  for  color  and 
tannin  tests  arrived  October  31,  1893,  in  good  condition.  The  bunches  were  small, 
cylindrical,  sometimes  branched,  close ;  the  berries  were  medium  to  large  in  size,  rather 
pulpy,  but  soft,  sweet,  and  well  colored.  The  must  showed  23.2%  of  solid  contents  by 
spindle  and  0.57%  of  acid. 

GROSSBLAUE. 

(See  Vit.  Rept.  1883-«4,  p.  92 ;  1885-^6,  p.  75 ;  1887-89,  p.  249.) 
Synonyms:  K&lner;  Blauer  KOlner. 

Description. — Vine  vigorous,  with  slender,  reddish-brown  canes;  leaves 
small,  five-lobed,  split  to  the  middle,  red-veined,  woolly  below  and  on  the 
petiole,  lateral  sinuses  very  obtuse  at  the  base,  and  often  with  a  large 
tooth;  bunches  large,  pyramidal,  and  close;  berries  large,  dark-color«i, 
sweet,  and  agreeable  as  an  eating-grape.  Both  the  berries  and  the 
leaves  are  smaller  in  California  than  they  are  described  as  being  in 
Europe.    The  wine,  which  in  Europe  is  lacking  in  color,  is  here  remark- 
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able  for  both  the  quality  and  the  intensity  of  the  color.  These  differences 
are  almost  too  great  to  be  laid  to  change  of  local  conditions,  and  throw 
some  doubt  on  the  identification  of  the  variety. 

Later  experiments  with  this  variety  show  that  with  proper  care  a  good 
wine  can  be  made  from  it.  The  wine  always  has  a  beautiful  and  stable 
color,  good  acid  and  astringency.  When  the  grapes  are  allowed  to  attain 
complete  maturity,  with  24%  to  25%  of  solid  contents,  the  wine  is  very 
Binooth  and  soft,  somewhat  of  Burgundy  character,  but  with  more  of  a 
Claret  color.  The  chief  defects  of  the  grapes  are  a  somewhat  neutral 
character  and  a  tendency  to  coulure,  unless  pruned  long. 
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Record  of  Tbxatm^nt. 

No.  1381.  Orossblaue,  from  Mission  San  Jos^.  Received  October  20, 1890,  in  bad  con- 
dition, crushed  and  moldy.  The  mast  showed  25.1%  of  solid  contents  bv  spindle  and 
0.77%  of  acid.  The  temperature  of  the  must  at  crushing  was  88°,  and  the  maximum 
reached  was  89°,  on  the  second  day.  On  the  fourth  day  the  murk  was  dry,  and  was 
drawn  off. 

At  one  month  the  wine  was  nearly  clear,  with  low  acid,  good  astringency  and  flayor, 
but  a  little  taste  of  mold.  At  six  weeks  the  lees  were  sound,  and  the  wioe  was  racked. 
At  three  months  the  lees  showed  a  few  filaments,  and  the  wine  was  pasteurized ;  it  was 
bright,  but  had  not  improved  much.  At  seven  months  it  was  in  good  condition,  much 
improved,  moldiness  nearly  gone,  full-bodied,  but  without  much  character.  It  remained 
in  eood  order  for  some  months  alter  this,  but  at  fifteen  months,  when  it  was  bottled,  it 
baa  deteriorated,  tasted  flat,  and  lacked  bouquet 

No.  1655.  OroBshlauej  from  Paso  Robles  station.  Received  October  8,  1891,  in  good 
condition,  and  mature.  The  bunches  were  small  and  well  filled  with  grapes  over- 
average  in  size.  No  wine  was  made.  The  must  showed  28.6%  of  solid  contents  by 
spindle  and  0.36%  of  acid. 

No.  1604.  Orosshlaue,  from  Mission  San  Jos^.  Received  October  28. 1891,  in  bad  con- 
dition. The  must  showed  24.9%  of  solid  contents  by  spindle  and  0.36%  of  acid.  The 
temperatnre  of  the  grapes  at  crushing  was  67°,  and  the  maximum  of  86°  was  reached 
on  the  second  day.    On  the  third  day  the  murk  was  nearly  dry,  and  was  drawn  off. 

In  one  month  the  wine  was  clear,  but  still  retained  a  little  sugar.  The  lees  were 
examined,  and  proved  to  be  sound.  At  two  months  the  wine  was  bright,  full-flavored 
and  full-bodied,  but  a  little  flat  The  lees  were  examined  again  at  three  and  at  five 
months,  .but  no  bad  germs  were  found.  At  ten  months  the  wine  was  racked  for  the 
third  time.  At  sixteen  months  it  was  in  good  order,  had  developed  some  bouquet,  and 
was  generally  much  improved.  Part  of  it  was  bottled  and  the  rest  racked  into  a  smaller 
keg.  Six  months  later  it  had  acquired  a  slight  bitterness,  but  was  otherwise  a  good 
wine.  At  twenty-two  months  the  rest  was  bottled.  Two  years  after  bottling  the  wine 
was  perfectly  bright,  without  deposit— a  very  smooth,  soft  wine  of  Burgundy  type,  lack- 
ing in  character,  but  very  agreeaole  and  of  beautiful  color. 

No.  1682.  Orassblauet  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  21, 1892,  in  good  condition.  The  must  snowed  24.8%  of  solid  contents  by 
spmdle  and  0.33%  of  acid. 

No.  175L  Oroishlaue,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  22.6%  of  solid  contents 
by  spindle  and  0.49%  of  acid. 

No.  1768.  Orosshlauej  from  Mission  San  Jos^.  Received  October  15, 1892,  in  good  con- 
dition. The  must  showed  20.0%  of  solid  contents  by  spindle  and  0.83%  of  acid.  The 
temperature  of  the  must  at  crusning  was  58°,  and  the  maximum  reached  was  88°,  on  the 
fifth  day.    On  the  seventh  day  the  murk  was  drawn  off^  nearly  dry. 

A  month  from  pressing  the  wine  was  clear,  but  still  had  a  trace  of  sugar.  It  was 
racked,  and  two  months  later  was  bright,  with  little  bouquet,  but  good  flavor,  clean 
taste,  medium  acid,  astringency,  and  body.  At  five  months  it  was  in  good  order  and  of 
advanced  development  At  eight  montns  it  had  been*racked  three  times,  and  had 
develoi>ed  some  bouquet.  After  this  it  remained  bright,  and  at  fourteen  months  was  a 
good  wine,  but  lacking  somewhat  in  flavor.  At  sixteen  months  it  was  mature,  and  was 
bottled.  £)lghteen  months  after  bottling  the  wine  was  bright  without  deposit— a  light, 
somewhat  greenish  wine,  of  agreeable  flavor  and  beautiful  color. 

No.  1829.  Cho8$blauet  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  8, 1893^  in  good  condition.  The  bunches  were  small  and  somewhat  coulured ; 
the  berries  very  unequal  in  size,  well  colored.  The  must  showed  21.95%  of  solid  con- 
tents by  spindle  and  0.95%  of  acid. 

No.  1881.  Chosshlauei  from  Paso  Robles  station.  Received  September  16, 1893,  in  good 
condition.  The  bunches  were  very  varied,  some  small  and  loose,  some  large  and  more 
compact ;  the  berries  were  large,  well  colored,  and  mature.  The  must  showed  21.5%  of 
solid  contents  by  spindle  and  0.76%  of  acid.  The  temperature  of  the  must  at  crushing 
was  68°,  and  the  maximum  reached  was  87°,  on  the  third  day.  On  the  fifth  day  the 
murk  was  nearly  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  clear,  clean-tasting,  and  with  high  acid.  After  the 
second  racking  at  four  months  it  was  bright,  well  flavored,  but  somewhat  thin  and  the 
acid  rather  green.  It  improved  after  this,  and  developed  some  bouquet,  but  the  acid 
continued  somewhat  raw.  At  eleven  months  the  lees  were  examined,  and  they  showed 
some  8,  pcutorianus.  At  this  time  the  wine  was  not  mature,  but  of  good  quality.  At 
eighteen  months  the  wine  was  bright,  improved,  nearly  mature,  of  fair  bouquet  and 
flavor.  It  was  bottled  a  month  later.  Eleven  months  after  bottling  the  wine  was 
bright  of  medium  acid  and  astringency— a  very  good  wine,  but  without  marked 
character. 

No.  1987.  Oro8sblau€j  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  13, 1893,  in  good  condition.    The  bunches  were  small,  round,  loose ;  the 
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berries  of  good  size,  soft,  and  yery  sweet.    The  must  showed  25.0%  of  solid  contents  by 
spindle  and  0.49%  of  acid.  ' 

No.  2129.  Grossblaue^  from  Cupertino.  A  sample  for  must  analysis  arrived  November 
5, 1893,  in  good  condition.  The  bunches  were  of  good  size,  conical,  branching,  and  well 
filled ;  the  berries  of  medium  size^juicy,  commencing  to  dry.  The  must  showed  23.7% 
of  solid  contents  by  spindle  and  0.82%  of  acid. 

BLUE  PORTUGUESE. 
(See  Vit  Kept.  1887-89,  p,  242.) 

The  latest  results  obtained  with  the  Blue  Portuguese  confirm  the 
opinions  expressed  in  the  last  report.  It  is  a  good  grower,  bears  well, 
matures  early,  and  preserves  its  soundness  remarkably  well;  in  the 
northern  coast  counties  it  makes  a  heavy-bodied  wine,  with  good  color 
and  astringency,  but  low  acid  and  consequent  poor  keeping  qualities. 
The  average  composition  of  the  must  has  been:  at  Mission  San  Jose,  sugar 
24.72%  and  acid  0.41%;  at  Cupertino,  sugar  25.92%  and  acid  0.56%.  At 
Tulare  the  vine  is  a  good  grower,  shades  its  grapes  well,  and  bears  heavily, 
even  in  somewhat  strong  alkali  soil.  The  defects  of  its  wine,  however, 
are  increased  there,  and  it  loses  most  of  the  intensity  of  color  that  dis- 
tinguishes it  in  other  localities.  The  average  composition  of  the  musts 
analyzed  at  the  station  has  been  22.5%  of  sugar  and  0.40%  of  acid;  but 
this  includes  some  of  imperfectly  ripe  grapes;  the  average  acid  content 
of  ripe  grapes  is  little  over  0.30%.  The  wine  is  thus  difficult  to  ferment, 
is  flat-tasting,  and  of  poor  keeping  qualities.  It  cannot,  therefore,  be 
recommended  for  Tulare  County,  in  spite  of  its  steady  and  abundant 
crops,  for  its  lowness  in  acid  is  a  fatal  defect.  The  grapes  may  doubt- 
less be  advantageously  used  for  blending  with  grapes  of  high  acid,  and 
tannin,  and  without  detriment  to  their  quality. 
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No.  1206.  Blue  Portuguese^  from  Fresno.  Received  Angnst  14. 1890,  in  fair  condition, 
and  quite  mature.  The  must  showed  24.25%  of  solid  contents  by  spindle  and  0.38%  of 
acid.  The  temperature  of  the  must  at  crushing  was  69°,  and  the  maximum  reached  was 
77°,  on  the  fourth  day.  On  the  fifth  day  the  fermentation  was  very  slow,  and  the  must 
showed  7.5%  of  solid  contents  by  spindle ;  it  was  drawn  off  and  fortifled. 

At  four  months  the  wine  was  oright,  but  harsh,  unpleaslng,  and  somewhat  bitter. 
At  this  date  it  was  racked  and  put  into  the  hot-box,  where  it  was  kept  at  a  temperature 
of  ltO°  for  three  months.  At  two  months  after  heating  it  was  bright,  dark-colored,  of 
good  bouquet,  much  improved  in  flavor,  but  still  a  little  hitter.  It  was  facked  again, 
and  at  seventeen  months  after  crushing  was  in  good  order,  a  fairly  agreeable  wine,  but 
too  acid  and  with  very  little  Port  character.  At  two  years  and  a  half  it  was  smooth  and 
clean-tasting,  with  some  flavor,  but  too  much  acid^  Four  months  later  it  had  deterio- 
rated. 

No.  1262.  Blue  Portuguesejjrom  Mission  San  Jos^.  Received  September  26, 1890,  in 
fair  condition,  and  mature.  The  roust  showed  24.35%  of  solid  contents  by  spindle  and 
0.45%  of  acid.  The  temperature  of  the  must  was  67°  at  starting,  and  87°  was  the  maxi- 
mum, reached  on  the  fourth  day.  On  the  fifth  day  the  murk  was  nearly  dry,  and  was 
drawn  off. 

The  wine  was  slow  in  clearing  and  soon  developed  filaments  in  the  lees.  At  two 
months  it  was  clear,  of  low  acid  and  good  astringencv,  dark-colored,  coarse  and  rough. 
At  three  months  the  wine  was  pasteurized ;  it  was  clear,  but  the  taste  was  suspicious, 
and  the  lees  showed  a  good  many  filiform  germs.  At  seven  months  it  was  bright,  with 
very  little  taste,  due  to  improper  fermentation  ;  it  had  improved  generally,  and  was  a 
smooth,  agreeable  wine,  but  a  little  flat.  After  this  it  remained  clear,  but  deteriorated 
in  quality,  and  became  tasteless  and  flat.  It  was  racked  twice,  and  at  sixteen  months 
put  in  bottle.  Two  years  after  bottling  it  was  tasted  and  found  to  have  changed  Tery 
little ;  it  had  kept  its  color  well,  but  was  insipid. 

No.  1365.  Blue  Portuguese^  from  Cupertino.  A  sample  for  must  analvsis  was  received 
October  17, 1890,  in  fair  condition,  a  little  dried  and  past  maturity.  Tne  must  showed 
26.1%  of  solid  contents  by  spindle  and  0.39%  of  acid. 

No.  1399.  Blue  Portuguese^  from  Cupertino.  A  sample  for  must  analysis  arrived  Octo- 
ber 21, 1890,  in  poor  conaition—shriveled,  moldy,  and  overripe.  The  must  showed  27.0% 
of  solid  contents  by  spindle  and  0.50%  of  acid. 

No.  1440.  Blue  Portuguese,  from  Tulare  station.  A  sample  for  must  analysis  arrived 
August  27, 1891,  in  good  condition.  The  must  showed  24.38%  of  solid  contents  by  spindle 
and  0.30%  of  acid. 

No.  1511.  Blue  Portuguese,  from  Mission  San  Jos^.  Received  September  27, 1891,  in 
rather  moldv  and  crushed  condition.  The  must  showed  24.35%  of  solid  contents  by 
spindle  and  0.39%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  67°,  and  the 
maximum  of  91^  was  reached  on  the  third  day.  The  wine  was  nearly  dry  on  the  foxirth 
day,  when  it  was  drawn  off. 

In  one  month  the  wine  was  quite  clear  and  dry,  very  rough,  and  smelled  a  little  moldy. 
A  little  later  the  lees  showed  a  few  filaments,  and  in  a  month  the  taste  was  beginning 
to  be  affected,  so  the  wine  was  pasteurized.  Four  months  after  pasteurizing  it  had 
improved,  was  bright,  very  heavy-bodied,  still  coarse  and  flat.  After  this  the  wine  was 
racKed  twice,  and  improved  a  little ;  at  sixteen  months  it  was  a  fair  wine,  and  the 
unsound  fermentation  was  quite  arrested ;  it  tasted  a  little  flat,  however.  A  few  days 
later  it  was  put  in  bottle. 

No.  1618.  Blue  Portuguese,  from  Tulare  station.  Received  September  1, 1892,  in  good 
condition.  The  must  showed  24.35%  of  solid  contents  by  spindle  and  0.35%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  68°,  and  the  maximum,  reach^  on  the  third 
day,  was  93°.    The  wine  was  dr^  on  the  fifth  day,  when  it  was  drawn  off. 

The  wine  was  slow  in  clearing,  and  fermented  for  some  time  after  pressing.  At  six 
weeks  it  was  dry,  and  was  pasteurized,  as  it  tasted  a  lit^tle  suspicious.  At  four  months 
it  was  clear,  but  very  inferior.  At  six  months  it  was  bright  and  improved,  and  would 
have  been  a  fair  wine  but  for  a  slight  bitterness.  From  six  to  eleven  months  it  was  at  its 
best,  and  changed  very  little.  After  that  it  deteriorated.  At  sixteep  months  it  was 
bottled. 

No.  1683.  Blue  Portuguese,  from  Mission  San  Jos^.  Received  September  27, 1892,  in 
good  condition.  The  must  showed  22.15%  of  solid  contents  by  spindle  and  0.55%  of  acid. 
The  temperature  of  the  grapes  at  crushing  was  67°,  and  the  maximum,  reached  on  the 
third  day,  was  93°.    The  wine  was  dry  on  the  fourth  day,  when  it  was  racked  off. 

At  three  weeks,  when  it  was  racked  and  taken  to  the  cellar,  it  was  clear,  but  not  v^ry 
clean-tasting.  At  three  months  it  was  bright,  with  full  bouquet  and  flavor,  medium 
acid,  good  astringency— an  agreeable  wine,  but  lacking  in  after-taste.  After  this  it 
remained  in  good  order,  and  improved  but  never  became  auite clean-tasting.  At  eleven 
months  it  showed  srood  quality,  but  had  a  disagreeable  oaor.  It  soon  matured,  and  at 
eighteen  months  was  bottled. 
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No.  181S.  Blue  Portuguese,  from  Tulare  station.  Received  September  1, 1883,  in  fair 
condition,  a  little  mold^.  The  bunches  were  of  good  size  and  without  coulure ;  the 
berries  of  good  size^  thin-skinned,  and  with  little  flavor.  The  must  showed  19.3%  of 
solid  contents  by  spindle  and  (X57%  of  acid.  The  temperature  of  the  grapes  at  crusning 
was  65*',  and  the  maximum  reached,  on  the  sixth  day,  was  91^.  On  the  seventh  day  the 
wine  was  drawn  off,  dry. 

At  one  month  the  wine  was  clear,  and  at  four  months  bright,  but  of  poor  quality.  At 
ten  months  it  had  been  racked  twice,  was  clear,  but  fiat,  and  with  a  insagreeable  odor. 
It  was  little  better  than  No.  1815. 

No.  1815.  Blue  Portuguese,  from  Tulare  station.  Received  September  4, 1893,  in  good 
condition.  The  must  snowed  20.04%  of  solid  contents  by  spindle  and  0  50%  of  acid.  The 
temperature  of  the  must  at  crushing  was  67°,  and  the  maximum,  reached  on  the  third 
day,  was  100°.    On  the  fourth  day  the  wine  was  dry,  and  was  racked  off. 

The  wine  was  slow  in  clearing,  and  at  one  month  was  still  cloudy  and  not  clean-tast- 
ing. It  was  racked  and  taken  to  the  cellar,  and  at  fWe  months,  when  it  was  racked  for 
the  second  time,  it  was  clear,  but  flat  and  of  poor  quality.  After  this,  though  it  remained 
clear,  it  did  not  improve  in  quality,  and  at  eleven  months  it  was  bright,  but  flat  and  poor. 

No.  1965.  Blue  Portuguese,  from  Mission  San  Jos^.  Received  October  19, 1893,  in  good 
condition,  and  very  ripe.  The  bunches  were  rather  large  to  medium,  well  filled,  conico- 
cylindrical,  with  large  shoulders,  on  verv  thick,  woody  peduncles ;  the  berries  were  small, 
nearly  round,  thin-skinned,  fieshy,  ana  soft,  very  npe,  but  verv  few  dried.  The  must 
showed  27.4%  of  solid  contents  by  spindle  and  0.45%  of  acid.  The  temperature  of  the 
must  at  crusning  was  59°,  and  the  maximum,  reached  on  the  fifth  day,  was  85°.  On  the 
seventh  day  the  wine  was  drawn  off,  though  not  quite  dry. 

At  six  weeks  the  wine  was  clear,  but  bitter.  At  three  months  it  was  brieht,  of  ^ood 
body,  high  astringency,  medium  acid,  little  bouauet,  and  some  flavor;  still  alittle  bitter. 
At  six  months  it  had  chaneed  little,  but  had  become  a  little  flat  At  nine  months  it 
showed  some  good  qualities,  out  was  not  quite  clean-tasting. 

No.  2038.  Blue  Portuguese,  from  Cupertino.  A  sample  for  must  analysis  arrived 
October  31. 1893,  in  good  condition.  The  bunches  were  over-medium  in  size,  long  conical, 
shouldered,  close;  the  berries  of  medium  size,  round,  much  shriveled,  and  overripe. 
The  most  snowed  23.5%  of  solid  contents  by  spindle  and  1.05%  of  acid. 

No.  2113.  Bliie  Portuguese,  from  Cupertino.  A  sample  for  must  analysis  arrived 
November  5, 1883^  in  good  condition.  The  bunches  were  of  medium  size,  long  conico- 
cylindrical,  close ;  the  berries  pulpy,  very  sweet,  overripe,  and  commencing  to  shrivel, 
but  without  any  raisin  taste.  The  must  showed  24.4%  of  solid  contents  by  spindle  and 
0.56%  of  acid. 

ZINFANDEL. 
(See  Vit  Rept.  1883-85.  p.  96 ;  1885-86,  p.  80 ;  1887-89,  p.  230.) 

Description, — Vine  a  vigorous  grower,  with  grayish-brown  wood;  leaf 
dark  green,  lobed,  with  lighter  green  below,  rather  hairy  or  woolly,  long; 
leaf-stem  reddish,  also  long  and  wavy,  young  shoots  slightly  tomentose, 
tinged  with  red;  bunches  long  and  heavy,  shouldered,  often  double  or 
the  shoulder  as  long  as  the  main  bunch,  stem  short  and  strong,  brown, 
compact;  berry  medium,  round,  black  with  blue  bloom  and  a  peculiar 
star-like  dot  in  the  center,  but  often  intermingled  with  small  shriveled 
berries,  ripening  unevenly,  very  juicy,  with  a  lively  acid  mingling  with 
the  sweet;  skin  thin.  The  vine  is  very  productive,  easy  of  cultivation, 
often  producing  a  second  and  even  a  third  crop  from  the  laterals.  Well 
adapted  to  short  stool-pruning,  and  3  to  4  feet  stakes.  (Prof.  George 
Husmann.) 
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KsooRD  OF  Trbathbnt. 

No.  1257.  Zinfandelf  from  Amador  station,  lleceived  September  26, 1890,  iii  poor  con- 
dition ;  the  grapes  were  badly  crushed  and  some  of  them  mold;^.  The  bunches  were  of 
average  size,  coznpact,  and  shouldered ;  the  berries  small  to  medium,  quite  mature.  The 
must  showed  22.€r/  of  solid  contents  by  spindle  and  0.56%  of  acid.  Tne  temperature  of 
the  grapes  at  crusning  was  66°,  and  the  maximum  reached,  on  the  fourth  day,  was  77°. 
The  fermentation  was  very  slow,  and  the  wine  was  still  very  sweet  when  it  was  drawn 
off  on  the  sixth  day. 

At  two  weeks  tEe  wine  was  still  very  sweet  and  fermenting.  At  one  month  it  was 
turbid,  fermenting,  and  contained  about  0.4%  of  sugar.  At  two  months  it  was  clear  and 
dry,  of  fair  color,  low  acid,  high  astringency,  ana  strong,  characteristic  flavor.  Two 
weeks  later  the  lees  showed  some  filaments  under  the  microscope,  and  the  wine  was 
pasteurized  at  160°  F.  At  three  months  the  lees  a{>peared  sound,  and  at  seven  months 
the  wine  was  bright  and  had  improved  very  much  in  smoothness.  At  eight  months  it 
was  racked  for  the  third  time.  At  fourteen  months  it  was  in  good  order,  full-flavored, 
nearly  mature,  and  had  developed  some  bouquet.  At  seventeen  months  it  was  racked 
and  part  put  in  bottle ;  six  months  later  the  rest  was  bottled.  At  three  years  and  three 
months  both  samples  were  in  first-class  condition,  with  little  bouquet,  strong  Zinfandel 
flavor,  and  clean  taste.  That  bottled  at  seventeen  months  was  more  highly  flavored 
and  oi  deeper  color,  while  that  bottled  at  twenty-three  months  was  smoother. 

No.  1656.  Zinfandeli  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  19,  1892,  in  poor  condition.  The  must  showed  23.7%  of  solid  contents  bv 
spindle  and  0.60%  of  acid. 
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B.     W^HITE-WINE  ORA.PES. 


WHITE  RHENISH  TYPE. 

The  Rhenish  grapes  were  among  the  first  to  be  tried  in  California,  and 
they  have  been  tested,  perhaps,  more  widely  than  any  others.  Very 
little  wine,  however,  has  been  made  in  California  that  at  all  resembles 
the  true  Rhine  wines.  Many  of  our  Riesling  wines  bear  a  much  closer 
resemblance  to  Sauternes  than  to  Rhine  wines.  This  is  to  some  extent 
due,  as  is  generally  understood  by  wine-growers,  to  the  high  percentage 
of  sugar  which  the  German  grapes  attain  here  at  maturity.  The  problem, 
as  generally  understood,  is  to  produce  grapes  which  possess  a  moderate 
amount  of  sugar  when  perfectly  ripe.  The  method  of  dilution  with 
water  before  fermentation  is,  without  doubt,  incompatible  with  the  pro- 
duction of  the  finest  wines,  but  is  probably  less  harmful  to  quality  than 
is  generally  supposed,  and  if  applied  intelligently,  and  with  a  full 
knowledge  and  understanding  of  the  conditions,  will  certainly  result  in 
much  better  wines  than  many  California  Rieslings. 

Our  failure  to  produce  wines  of  the  true  Rhine-wine  type  is  probably 
due  more  to  the  conditions  of  fermentation  and  treatment  than  to  differ- 
ence in  must  composition.  Though  most  of  the  common  German  wines 
are  very  acid  and  of  low  alcoholic  strength,  the  high-class  wines  are, 
in  many  cases,  nearly  or  quite  a*s  high  as  our  California  Rieslings  in 
alcohol,  and  no  higher  in  acid.  The  slow,  cool  fermentation  which  the 
wines  of  Johannisberg  and  Steinberg  undergo  haS  doubtless  much  to  do 
with  their  superior  qualities.  Our  efforts,  then,  in  California  to  produce 
similar  wines  should  be  directed  toward  temperature  control  and  the 
elimination  of  injurious  ferments. 

JOHANNISBERG   RIESLING. 

(See  Vit.  Kept.  1885-86,  p.  90.) 
Synonyms :  Weisser  Riesling ;  Gen  til  aromatique. 

Description. — Vine  somewhat  slender,  with  semi-erect  canes;  leaves  of 
average  size,  thick,  three  or  five  lobed,  petiolar  sinus  closed,  upper  sur- 
face dark  green,  glabrous  and  rugose,  lower  surface  pale  green  and  tomen- 
tose;  bunch  conico-cylindrical  and  compact;  berries  small,  variable  in 
size,  spherical,  punctate,  sweet,  and  aromatic.  The  variety  is  easily  dis- 
tinguished from  its  less  noble  namesake,  the  Pranken  Riesling  or  Syl- 
vaner,  by  its  lobed  and  slightly  pubescent,  furzy  leaves;  it  is  also  usually 
a  slower  grower  and  lighter  bearer. 

Of  all  the  German  varieties  thus  far  tested  in  California,  this  is  the 
one  which  has  retained  most  of  the  qualities  for  which  it  is  famous  in 
its  original  district.  This  is  true  only  of  certain  localities  in  California, 
where  some  good  wines  have  been  obtained  from  this  variety,  not,  how- 
ever, so  delicate  as  the  product  of  the  Rhine  district.     It  is  a  vigorous 
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and  fairly  healthy  vine,  though  it  does  not  always  set  well  at  flowering, 
and  is  subject  to  oidium;  it  is,  however,  a  rather  poor  bearer.  It  gives 
best  results  on  a  granitic  or  schist  formation,  and  will  not  thrive  on 
undrained  soils.  It  ripens  during  the  second  period.  It  requires  long- 
pruning,  and  the  green  canes  should  be  tied  up,  as  they  are  very  brittle 
and  easily  broken  by  the  wind.  With  long-ptuning  the  crop  has  been 
about  two  and  a  half  tons  per  acre  at  Cupertino,  and  with  short-pruning 
almost  nothing. 

The  best  results  are  obtained  with  this  variety  in  the  coolest  localities, 
in  parts  of  the  Santa  Cruz  Mountains  for  example.  The  average  must 
composition  at  Cupertino  has  been  22.5%  of  sugar  and  0.53%  of  acid,  and 
about  the  same  at  Mission  San  Jose.  This  is  somewhat  lower  in  sugar 
and  higher  in  acid  than  the  other  German  varieties  have  shown.  The 
Johannisberger  is  the  most  aromatic  of  the  German  grapes,  with  the 
exception  of  the  Traminer,  and  is  the  best  suited. to  producing  a  satis- 
factory wine  without  blending;  it  ferments  well  and  is  a  good  keeper. 

Table  of  Production. 
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Record  of  Thbatmbnt. 

« 

No.  741.  JoKannUberg  Rieslingy  from  J.  T.  Doyle,  Cupertino.  Receivegl  October  18. 
1887,  in  good  condition,  and  very  ripe.  The  grapes  were  from  short-prnned  vines,  and 
were  very  sweet  and  showed  less  comure  than  those  from  long-pruned  vines.  The  must 
showed  &.49%  of  solid  contents  bv  spindle  and  0.60%  of  acid.  The  grapes  were  fermented 
with  No.  742. 

No.  742.  Johanniaberg  Riesling^  from  J.  T.  Dovle,  Cupertino.  Received  October  18, 1887, 
in  good  condition,  but  somewhat  unevenly  ripened.  The  bunches  showed  somewhat 
more  coiilure  than  those  from  the  short-pruned  vines,  but  it  was  not  very  bad  in  either 
case.  The  must  showed  21.24%  of  solid  contents  by  spindle  and  0.43%  of  acid.  The  tem- 
perature of  the  grapes  at  crusning  was  70°,  and  the  maximum,  reached  on  the  third  day, 
was  86*^.  On  the  seventh  day  the  wine  was  dry,  and  on  the  sixteenth  day  it  was  drawn 
off  the  thick  lees. 

At  two  months  the  wine  was  bright  and  with  good  aroma,  full  body,  low  acid,  and 
well-developed  vlnosity .  A  month  later  it  was  racked  aeain,  and  at  eight  months  it  was 
In  good  condition,  with  strong  aroma  and  full  flavor,  pleasant  acid,  and,  in  general,  of 
high  quality. 

No.  862.  Johannisberg  Riesling,  from  J.  Gallegos,  Mission  San  Jos6.  A  sample  for 
must  analysis  was  received  September  25,  1888,  in  fair  condition.  The  must  showed 
23.96%  of  solid  contents  by  spindle  and  0.46%  of  acid. 

No.  874-  Johannisberg  Riesling^  from  J.  T.  Doyle,  Cupertino.  Received  October  2, 1888, 
in  fair  condition ;  the  grapes  were  crushed,  and  in  some  boxes  fermentation  had  already 
commenced.  The  bunches  were  rather  looser  than  normal  and  the  berries  were  verv 
uneven  in  size.    The  must  showed  22.05%  of  solid  contents  by  spindle  and  0.35%  of  acid. 

No.  875w  Johannisberg  Riesling,  from  J.  T.  Doyle,  Cupertino.  This  sample  was  from 
short-pruned  vines  and  differed  little  from  those  from  long-pruned  vines.  The  must 
showed  22.41%  of  solid  contents  by  spindle  and  0.40%  of  acid. 

Nos.  874  and  875.  The  grapes  were  crushed  the  day  they  arrived,  but  were  not  pressed 
until  the  following  morning.  The  temperature  of  the  grapes  at  crushing  was  74°,  and 
the  maximum  reached,  on  the  third  day,  was  79.5°.    The  wine  was  dry  on  the  ninth  day. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it  was 
clear,  with  good  aroma,  and  well  advanced.  Two  months  later  it  was  pasteurized,  and 
at  eight  months,  when  it  was  racked  for  the  third  time,  was  in  good  condition  and 
exhibited  an  extremely  marked  aroma  and  pleasins  taste.  At  eleven  months  it  was 
bright)  clean-tasting,  and  of  very  high  quality.  At  fourteen  months  it  was  nearly  or 
quite  mature,  and  showed  a  remarkable  bouquet  Some  wine  put  in  glass  at  the  last 
racking  was  bright,  clean-tasting,  and  agreeable,  but  less  pleasing  and  well  developed 
than  the  wine  in  keg.  At  seventeen  montl^s  it  Was  racked  again,  and  at  eighteen  was 
bottled.  At  twenty-nine  months  the  wine  "bottled  at  nine  months  had  deposited  a 
heavy  sediment ;  it  was  possessed  of  high  aroma,  but  the  flavor  was  not  good.  That 
bottled  at  eighteen  months  was  bright  and  had  made  no  deposit ;  it  had  less  of  the 
natural  grape  aroma,  but  was  mature  and  good.  At  four  years  that  first  bottled  had 
developed  into  a  tine  wine,  with  rich  bouquet  and  agreeable  acid.  The  wine  bottled 
earlier  had  improved,  and  was  bright,  but  inferior  to  the  other. 

No.  1068.  Johannisberg  Riesling^  from  J.  Gallegos,  Mission  San  Jos^.  Received  Septem- 
ber 12, 1889,  in  fair  condition ';  the  grapes  were  mature,  but  some  of  them  were  a  little 
moldy.  The  must  showed  21.95%  of  solid  contents  by  spindle  and  0l43%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  72°,  and  the  maximum,  reached  on  the  third 
day,  was  79°.    The  wine  was  dry  on  the  sixth  day,  when  it  was  drawn  off  the  thick  lees. 

At  one  month  the  wine  was  almost  clear,  and  showed  very  good  flavor  and  aroma. 
A  month  later  It  was  quite  clear  and  was  racked  and  taken  to  the  cellar.  At  three 
months  the  wine  was  bright,  with  marked  and  pleasing  aroma,  full,  characteristic 
flavor,  but  with  rather  a  suspicious  after-taste.  The  wine  improved  for  the  next  six  or 
eight  months,  but  after  that  became  slightly  pricked,  and  deteriorated. 

No.  1139.  Johannisberg  Riesling,  from  J.  T.  Doyle,  Cupertino.  Received  October  4, 
1889,  in  good  condition,  and  quite  mature.  The  bunches  were  small ;  the  berries  small 
and  unequal.  The  must  showed  23.6%  of  solid  contents  by  spindle  and  0.60%  of  acid. 
The  temperature  of  the  grapes  at  crusning  was  71°,  and  the  maximum,  reached  on  the 
third  day,  vras  79°. 

At  two  months  the  wine  was  clear,  of  very  light  color,  strong  and  characteristic 
aroma,  pleasing  and  marked  flavor,  clean  taste,  ana  in  general  very  good.  At  this  time 
it  was  racked  and  taken  to  the  cellar.  At  four  months  it  had  improved  and  was  q^uite 
sound.  At  seven  months  it  retained  its  good  quality,  and  was  racked  for  the  third  time. 
A  month  later  it  was  quite  clear,  but  had  a  slightly  suspicious  taste,  so  it  was  pasteur- 
ized. Tastings  at  one  and  two  months  after  pasteurizing  showed  that  the  wine  remained 
soand;  but  the  wine  which  was  put  in  a  demijohn  became  the  brighter  and  developed 
a  higher  quality.  A  year  later  the  wine  was  still  bright  and  good,  but  after  that  it 
deteriorated. 

No.  1264.    Johannisberg  Riesling,  from  J.  T.  Doyle,  Cupertino.    Received  October  2, 
1890,  in  fair  condition  and  ripe,  but  not  very  swee't.    The  must  showed  22.16     of  solid 
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contents  by  spindle.    The  fermentation  lasted  about  eight  days,  reaching  a  maximum 
Temperature  of  81°  on  the  fourth  day.  , 

At  three  weeks  the  wine  was  nearly  clear ;  at  seven  weeks  the  lees  showed  a  few  fila- 
ments.  At  two  months  the  ijrlne  was  clear,  with  good  flavor  and  aroma  and  full  acid. 
At  three  months  it  was  nearly  bright,  and  had  been  racked  twice ;  it  had  a  high,  agree- 
able bouquet  and  delicate  flavor,  clean  taste  and  full  acid.  The  lees  showed  a  few  lactic 
germs,  but  the  taste  was  unaffected ;  it  was  pasteurized  for  safety.  At  seven  months  it 
was  bright^  of  high  quality  and  maturing  well.  At  fourteen  months  it  was  clear,  had 
full  bouquet  and  flavor,  but  was  slightly  flat  and  not  quite  mature.  At  seventeen  months 
it  was  racked  for  the  flfth  time  and  part  of  it  bottled ;  the  rest  was  bottled  at  twenty- 
five  months.  At  twenty-seven  months  both  wines  were  bright  and  of  fair  quality ;  that 
first  bottled  was  not  quite  clean-tasting,  while  the  second  was  a  little  exhausted.* 

No.  1490.  Johannitherger^  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  September  11, 1891,  in  good  condition.  The  must  showed  24.55%  of  solid  contents 
by  spindle. 

No.  1777.  Johannisberger,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  16, 1892,  in  good  condition.  The  must  showed  22.6'^  of  solid  contents 
by  spindle. 

No  1994.  JohannUhergery  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  19, 1893,  in  good  condition.  The  bunches  were  small ;  the  l>erries  of 
medium  size,  highly  flavored,  and  very  ripe.  The  must  showed  22.27  of  solid  contents 
by  spindle. 

No.  2033.  Johannisberger,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  October  31, 1893,  in  good  conaition.  The  bunches  were  of  medium  size, 
more  or  less  compact;  the  berries'of  medium  size,  juicy,  thin-skinned,  with  full  acid 
and  not  quite  mature.    The  must  showed  23.7%  of  solid  contents  by  spindle. 

RED   TRAMINER. 
Synonyms:  Savagnin  Rose;  Gen  til  Rose;  Gewlirz  Traminer;  Roth  Edel. 

Description, — Vine  rather  vigorous,  with  slender,  spreading,  short- 
jointed  canes;  leaves  small,  wider  than  long,  three-lobed  or  without 
sinuses,  nearly  glabrous  above  and  cobwebby  below;  bunches  small, 
conical,  close;  berries  small,  nearly  round,  pink,  juicy,  sweet,  and  very 
aromatic. 

The  Traminer  is  one  of  the  most  widely  ranging  varieties  of  Europe, 
as  the  dozens  of  synonyms  with  which  it  is  afflicted  sufficiently  attest. 
Under  the  name  of  Savagnin  the  white-fruited  variation  is  common  in 
eastern  France,  while  the  rose-fruited  variation  described  above  is  com- 
mon in  many  parts  of  Germany  and  Austria.  The  vine  is  not  very 
productive,  but  gives  a. wine  of  very  marked  character,  and  the  grapes 
are  generally  fermented  with  the  Franken  Riesling  or  other  neutral 
grape.  On  account  of  its  thick  skin,  which  protects  it  from  decay,  it  is 
often  used  for  the  manufacture  of  "  vins  de  paille." 

Where  tested  in  California  it  has  shown  itself  a  shy  bearer  and 
requires  long-pruning.  It  retains  the  high  flavor  which  distinguishes  it 
in  Europe,  and  well  maintains  its  character  as  the  most  aromatic  of  the 
German  grapes.  When  mature,  the  grapes  have,  as  in  Europe,  low  acid, 
viz.,  0.3%  to  0.5%,  but  are  much  higher  in  sugar  than  is  reported  from 
there,  viz.,  24.0%  to  28.0%.  The  wine  is  somewhat  diflBcult  to  ferment  and 
keep  when  used  alone,  but  on  account  of  its  high  aroma  and  high  sugar 
content  it  makes  an  excellent  blend  with  grapes  of  less  flavor  and  more 
acid.  At  the  Amador  and  Tulare  stations  it  is  a  very  shy  bearer,  and 
the  grapes  lose  there  most  of  their  characteristic  flavor.  The  grapes 
ripen  a  little  later  than  the  Rulandcr  and  about  the  same  time  as  the 
Johannisberger. 
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No.  1075.  Red  Traminer,  from  J.T.  Doyle,  Cupertino.  Received  September  17,  1889,  in 
fair  condition,  but  somewhat  crushed.  The  bunches  were  verv  unequal  in  shape,  some- 
times simplv  cylindrical  and  sometimes  very  much  winged ;  the  berries  were  small  and 
slightly  oval,  with  thick  but  tender  skin,  varying  in  color  from  greenish-yellow  to  pink. 
The  fermentation  was  normal  and  complete. 

At  one  month  the  wine  was  still  a  little  cloudy,  but  was  quite  dry  and  of  agreeable 
flavor.  A  week  later  it  was  nearly  clear,  showed  good  aroma,  clean  taste,  and  good 
Haver.  At  six  weeks  it  was  racked  and  taken  to  the  cellar.  At  four  months  it  was  clear, 
of  Rolden  color,  with  very  pronounced  and  characteristic  aroma,  full  flavor,  clean  taste, 
ana  low  acid.  It  was  a  wine  of  high  qualitv,  with  full  alcohol  and  body.  Two  months 
later  it  was  racked  again,  and  at  eight  months  the  lees  were  examined  and  found  to  con- 
tain a  few  acetic  ferments.  The  taste  was  unaffected,  however,  and  at  nine  months  the 
wine  was  brieht,  clean-tasting,  and  well  developed ;  it  was  a  wine  of  very  marked  charac- 
ter and  good  development.  At  twelve  months  it  was  bright,  well  matured,  and  tasted 
perfectly  sound,  and  very  aromatic  and  full  flavored.  At  this  date  it  was  racked  for 
the  third  time.  At  eighteen  months  it  was  bright,  but  had  suffered  from  being  in  such 
a  small  ke^.  It  had  lost  somewhat  in  aroma^  but  was  still  of  high  qualit;^  and  rich 
flavor.  Wine  bottled  at  twelve  months  was  bright^  sound,  and  equal  to  that  in  the  keg, 
bat  had  deposited  some  sediment.  The  wine  was  all  bottled  at  eighteen  months.  A 
year  later  both  bottlings  showed  many  of  the  qualities  of  a  flue  wine,  but  also  the  effect 
of  having  been  made  in  too  small  quantity. 

No.  1211.  Red  Traminrr,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  August  23, 1890,  in  poor  conaition,  overrii>e.  The  must  showed 
25.9%  of  solid  contents  by  spindle. 

No.  1304.  Red  Traminer,  from  J.  T.  Doyle,  Cupertino.  Received  October  8, 1890,  in 
very  good  condition,  all  well  colored  and  mature.  The  must  showed  25.1%  of  solid  con- 
tents oy  spindle.  The  fermentation  lasted  nine  days,  and  was  cool,  reaching  a  max- 
imum temperature  of  76^  on  the  third  day. 

At  one  month  from  crushing  the  wine  was  nearly  clear,  smooth,  and  with  high  aroma, 
but  very  raw.  At  three  months  the  wine  had  been  racked  twice,  but  was  not  quite  clear. 
The  lees  showed  some  lactic  taint,  which  was  also  perceptible  to  the  taste ;  the  wine 
was  therefore  pasteurized.  The  wine  was  a  long  time  clearing  after  being  pasteurised, 
but  itremainea  sound,  and  the  lactic  taint  gradually  disappeared.  At  the  end  of  Hf- 
teen  months  it  was  clear  and  much  improved,  though  somewhat  flat.  At  seventeen 
months  it  was  racked  for  the  flf  th  time,  and  part  of  it  put  in  bottle ;  the  remainder  was 
bottled  at  twenty-three  months.  At  two  years  it  was  tasted,  and  neither  sample  found 
quite  clear  or  dean-tasting;  that  first  bottled  had  an  extremely  high  and  characteristic 
aroma,  which  was  much  less  noticeable  in  that  bottled  later. 

No.  1542.  Red  TramineTy  from  Paso  Robles  station.  Received  October  r>,  1891,  in  good 
condition,  mature,  and  highly  flavored.  The  must  showed  23.7/j  of  solid  contents  by 
spindle.    A  sample  for  must  analysis  only  was  received. 

No.  1810.  Red  TVamtner,  from  Amador  station.  A  sample  for  must  analysis  wan 
received  September  1, 1893,  in  good  condition ;  the  bunches  were  small,  well  filled,  and 
without  much  of  the  characteristic  flavor.  The  must  showed  23.5^'  of  solid  contents  by 
spindle. 
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No.  2017.  Red  Traminer^  from  Mission  San  Jos^.  Received  October  26,  1893,  in  fair 
condition.  The  bunches  were  very  small  and  well  filled ;  the  berries  small,  juicy,  hiebly 
flavored,  and  very  ripe.  The  must  showed  25.65%  of  solid  contents  by  spindle.  rb*e 
fermentation  was  very  slow  and  cool,  and  the  wine  never  became  perfectly  dry.  This 
sample  was  fermented  with  36%  of  Rul^nder.    (See  No.  2018.) 

At  five  weeks  from  crushing  the  wine  was  not  clear  and  was  very  sweet.  At  three 
months  it  was  bright  aiid  sound,  but  still  slightly  sweet,  and  possessed  of  a  ver^  high 
aroma.  At  four  months  it  was  racked  for  the  third  time.  At  seven  months  it  was 
bright,  a  little  sweet,  and  had  acquired  a  slight  bitter  taste. 

No.  2099.  Bed  TravUner,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analjrsis 
was  received  November  6,  1893,  in  ^ood  condition.  The  bunches  were  of  medium  size, 
compact,  with  many  abortive  berries ;  the  berries  small  to  over-medium,  thin-skinned, 
and  very  juicy,  sweet,  and  mature.    The  must  showed  28.3%  of  solid  contents  by  spindle. 

RULANDER. 


Synonym's :    Pinot  gris ;  Auvemat  gris. 

Description. — Vine  of  moderate  size  and  vigor;  leaves  of  medium  size, 
round,  three-lobed,  distinguished  from  those  of  the  Pipot  noir  by  their 
yellowish  color;  bunches  small,  close,  cylindrical;  berries  round,  juicy, 
of  a  light,  dull  gray-purple. 

This  variety  is  considered  by  most  authors  as  a  siniple  color  varia- 
tion of  the  ordinary  Pinot  noir,  but  the  grapes  are  more  highly  flavored, 
and  the  vine  more  productive.  It  bears  somewhat  better  than  the  Trami- 
ner  and  attains  an  equally  high  percentage  of  sugar.  It  is  considered  in 
Germany  as  one  of  the  best  grapes  for  the  production  of  sparkling 
wines,  and  is  valued  there  for  the  high  percentage  of  sugar  which  it 
attains. 

In  California  its  sugar  content  ranges  from  23%  to  29%.  A  sample 
from  Cupertino,  allowed  to  remain  too  .long  on  the  vines,  attained  31/; 
of  sugar  with  0.48%  of  acid.  In  general,  it  shows  more  acid  than  the 
Traminer,  varying  from  0.4%  to  0.6%.  At  the  Amador  station  it  has 
borne  well,  and  the  must  averaged  25.6%  of  sugar  and  0.53%  of  acid. 
Its  flavor  is  marked  and  characteristic,  though  less  so  than  that  of  the 
Traminer.  It  ripens  a  week  or  ten  days  earlier  than  the  latter,  and  is 
equally  difficult  to  ferment  alone,  requiring  the  addition  of  some  lighter 
must,  such  as  Franken  Riesling. 
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Rbcoru  or  Trsatmknt. 

No.  1217.  RuUind&r,  from  Margberita  Vineyard,  Fresno.  A  sample  for  must  analysis 
was  received  August  25, 1890,  in  fair  condition ;  overripe  and  somewhat  crushed.  The 
must  showed  25.2%  of  solid  contents  hy  spindle. 

No.  1274.  RuldiideTj  from  J.  T.  Doyle,  Cupertino.  Received  October  2, 1890,  in  fair  con- 
dition, somewhat  bruised  and  with  a  few  moldy  berries ;  the  bunches  and  berries  were 
both  small.  The  must  showed  23.36^  of  solid  contents  by  spindle.  The  fermentation 
was  cool,  and  lasted  over  a  week ;  tlie  maximum  temperature  reached  was  79°,  on  the 
fourth  day. 

The  wine  was  nearl^r  clear  in  three  weeks,  and  quite  clear  in  six.  At  two  months  it 
was  a  rich,  generous  wine,  of  marked  flavor  and  aroma,  medium  acid,  and  good  body 
and  alcohol.  After  the  third  racking  at  six  months  it  was  bright,  good,  and  sound,  but 
bad  lost  much  of  its  striking  aroma.  At  fourteen  months  it  had  lost  still  more  of  its 
distinctive  character,  but  was  still  bright  and  sound.  Some  of  the  wine  was  bottled  at 
fifteen  and  some  at  twenty  ^ne  months.  At  twenty -six  months  both  wines  were  tasted^ 
but  neither  of  them  had  kept  well ;  the  second  bottled  was  the  best 

No.  1315.  RuUinder.  from  Mission  San  Jos^.  Received  October  10, 1890,  in  very  bad 
condition>-moldy  and  bruised.  The  must  showed  26.5,,^  of  solid  contents  by  spmdle. 
The  fermentation  lasted  a  week,  and  attained  its  maximum  temperature  of  79°  on  the 
fourth  day. 

At  one  month  the  wine  was  clear,  and  showed  a  full  and  agreeable  flavor,  some  aroma, 
low  acid,  and  full  body.  At  three  months  it  was  pasteurized,  the  lees  showing  lactic 
rods  and  the  taste  becoming  affected.  At  seven  months  the  slight  lactic  taste  had  dis- 
appeared, but  the  wine  was  a  little  flat.  At  fourteen  months  tne  wine  was  clear,  with 
good  bouquet  and  flavor,  but  with  a  slight  bitter  taste.  At  sixteen  months  the  wine 
was  bottled,  having  been  racked  five  times.  At  twenty-seven  months  the  bottled  wine 
was  not  quite  clear  or  clean-tasting,  but  had  a  full,  ricn  flavor. 

No.  1802.  RuUinder^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  1.  1893,  in  good  condition ;  the  bunches  were  small,  but  well  filled.  The 
must  showed  25.0^;  of  solid  contents  by  spindle. 

No.  2018.  RuUinder^  from  Mission  San  Jos^.  Received  October  26,  1893,  in  fair  con- 
dition. The  bunches  were  very  small  and  close ;  the  bernes  small,  juicy,  thin-skinned, 
and  of  a  dull  purple-gray.  The  grapes  were  mature^  and  the  must  showed  28.6^^  of  solid 
contents  by  splnale.  This  sample  was  fermented  with  No.  2017,  Gewlirz  Trammer,  from 
Mission  San  Jos^. 

No.  2098.  Ruland^r^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
November  6,  1893,  in  good  condition.  The  bunches  were  small,  compact^  with  thick 
peduncles:  the  berries  small,  juicy,  soft,  shriveled,  and  overripe.  The  must  showed 
31.1';  of  solid  contents  by  spindle. 

FRANKEN    RIESLING. 

(See  Vit.  Rept,  1885-86,  p.  98.) 
Synonyms :    Sylvaner  blanc  ;  Plant  du  Ilhin. 

The  Franken  Riesling  is  chiefly  grown  in  the  Austrian  empire,  but 
also  on  the  Rhine,  and  in  Alsace  and  France,  where  it  bears  the  name 
of  Plant  du  Rhin,  Auxerrois,  and  many  others.  It  is,  therefore,  a  widely 
spread  variety,  and  is  especially  adapted  to  the  cooler  and  more  exposed 
locations  and  poorer  soils,  where  other  vines  would  yield  but  an  indif- 
ferent product.  As  its  wine  is  rich  in  gummy  ingredients,  it  is  customary 
to  ferment  it  with  other  good  varieties,  such  as  the  true  Riesling,  Tram- 
iner,  etc.,  in  order  to  prevent  its  passing  into  the  mucous  fermentation. 
For  the  same  reason,  it  is  desirable  to  aerate  the  must  before  fermenta- 
tion. The  vine  is  easily  recognized  by  its  light  green,  round  leaf,  which 
is  scarcely  lobed. 

Description. — Vine  strong-growing  and  productive,  with  thick,  erect, 
and  somewhat  short- jointed  canes;  leaves  of  medium  size,  round,  puffy, 
entire  or  with  two  shallow  lateral  sinuses  closed  by  the  overlapping  of 
the  lobes,  almost  glabrous  on  l)oth  sides,  teeth  short  and  unequal; 
bunches  of  medium   size,  cylindrical  or  slightly  conical,  compact,  on 
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short,  thick  peduncles;  berries  of  medium,  size,  round  or  deformed  by 
pressure,  firm,  thick-skinned,  punctate. 

This  variety  has  been  rather  extensively  planted  in  California,  and 
in  some  places  has  given  good  results.  As  distributed  in  this  State  it  is 
often  mixed  with  a  large-leaved,  very  vigorous-growing  variety,  which 
nearly  always  loses  its  crop  by  coulure.  The  true  Franken  Riesling  is 
a  vigorous  grower,  with  ample  foliage,  and,  when  long-pruned,  a  fair 
bearer.  At  Cupertino,  with  long-pruning,  it  has  yielded  an  average  of 
four  and  a  half  tons  per  acre,  and  with  short-pruning  only  one  tenth  of 
that  amount.  Like  most  of  the  German  varieties  in  California,  it 
attains  a  higher  percentage  of  sugar  than  in  Germany;  in  acid,  it  gen- 
erally runs  higher  than  the  Traminer  and  lower  than  the  Johannis- 
berger — about  the  same  as  the  Zierfahndler. 

Its  average  composition  has  been:  at  Cupertino,  23.6%  of  sugar  and 
0.43%  of  acid;  at  Mission  San  Jose,  21.1%  of  sugar  and  0.48%  of  acid; 
at  Paso  Robles,  23.0%  of  sugar  and  0.46%  of  acid.  The  must  is  some- 
what difficult  to  ferment  and  slow  in  clearing,  and  it  gives  a  wine  of 
full  flavor,  though  much  less  marked  than  that  of  the  Johannisberger, 
but  requires  the  addition  of  some  better  fermenter  to  produce  the  best 
results.  In  its  native  habitat  it  is  usually  associated  with  the  true 
Riesling,  the  Traminer,  and  the  Sibling. 


Table  of  Production. 
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Rbcobd  of  Trbaticsnt. 

No.  699.  Franken  Riesling,  from  J.  T.  Doyle,  Cupertino,  lleceived  October  6«  1887,  in 
good  condition.  The  grapes  were  from  long-pruned  vines.  The  bunches  were  of  fair 
size,  the  bnerries  large  and  characteristically  spotted.  There  were  very  few  dried  berries 
and  very  little  coulure.  The  must  showed  23.83%  of  solid  contents  by  spindle  and  0A5% 
•of  acid.  The  temperature  of  the  grapes  at  crushing  was  70^,  and  the  maximum,  reached 
on  the  third  day,  was  87°.  The  fermentation  was  over  on  the  fourth  day.  During  the 
fermentation  the  wine  was  thoroughly  aerated  once  a  day. 

At  two  weeks  the  wine  was  drawn  off  the  thick  lees,  and  at  two  months  it  was  bright, 
^showed  good  Riesling  aroma,  and  medium  acid.  Three  weeks  later  the  microscope 
showed  the  lees  to  be  unsouna,  so  the  wine  was  racked  off  and  pasteurized.  The  wine 
■after  this  improved  and  remained  clear  for  four  or  five  months,  after  which  it  deterio- 
rated. 

No.  713.  Franken  Rittlinji,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  October  14.  Iw7,  in  excellent  condition.  The  grapes  were  from  short- 
pruned  vines.  The  buncnes  were  loose  and  showed  a  considerable  amount  of  coulure ; 
the  berries  were  of  extra  size,  with  the  exception  of  a  few  abortive  ones,  and  there  were 
fewer  dried  and  shriveled  berries  than  in  the  long-pruned  sample.  The  must  showed 
26.06%  of  solid  contents  by  spindle  and  0.40%  of  acid. 

No.  885.  Franken  Riesling,  from  J.  Qallegos.  Mission  San  Jos^.  Received  October  5, 
1888,  in  fair  condition.  The  bunches  were  cylindrical  and  compact,  the  berries  large. 
The  must  showed  22.15%  of  solid  contents  by  spindle  and  0.30%  of  acid.  The  tempera- 
ture of  the  grapes  at  crushing  was  67.5°,  and  the  maximum,  reached  on  the  third  day, 
was  80°.  The  fermentation  was  over  on  the  tenth  day,  and  the  wine  was  drawn  off  the 
thick  lees. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it  was 
nearly  clear,  with  marked  and  very  pleasant  aroma.  Two  months  later  the  wine  was 
pasteurized,  as  the  lees  showed  unsound  ferments.  At  eight  months,  when  the  wine 
was  racked  for  the  third  time,  it  was  in  good  order  and  of  pleasing  flavor,  but  little 
bouquet.  Two  months  later  it  was  in  good  order,  pleasing,  clean-tasting,  and  of  fair 
quality,  but  lacking  in  bouquet.  After  this  the  wine  improved,  developed  some  bouquet, 
and  was  at  its  best  at  about  sixteen  months. 

No.  897.  Franken  Riesling^  from  J.  T.  Dovie,  Cupertino.  Received  October  10, 1888,  in 
good  condition  and  fully  ripe.  The  buncnes,  which  were  typical,  showed  very  little 
•coulure,  but  some  dried  grapes.  The  must  showed  21.36%  of  solid  contents  by  spindle 
And  0.32%  of  acid.  The  grapes,  which  were  from  long-pruned  vines,  were  mixed  with 
No.  898,  the  same  variety  from  short-pruned  vines,  and  fermented,  as  shown  in  the  record 
.given  below. 

No.  898.  Franken  Riesling,  from  J.  T.  Doyle,  Cupertino.  Received  October  10, 1888,  in 
good  condition.  The  grapes,  which  were  from  short-pruned  vines,  showed  more  coulare 
than  the  sample  from  long-pruned  vines.  The  must  showed  23.56%  of  solid  contents  by 
spindle  and  O.SI%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  76°,  and  the 
maximum^  reached  on  the  third  day,  was  85°.  Mixed  with  No.  897  and  fermented,  with 
the  following  record : 

Nos.  897  and  898.  At  three  weeks  the  wine  was  racked  and  taken  to  the  cellar.  At 
three  months  it  showed  high  quality.  Two  months  later  it  was  pasteurized.  At  ten 
months  it  was  clear,  rather  too  yellow  in  color,  with  marked  and  agreeable  flavor  and 
bouquet,  good  body,  acid,  and  alcohol.  Three  months  later  it  was  still  ver^  good,  but 
slightly  pricked.  It  remained  good  until  the  age  of  sixteen  months,  after  which  it  dete- 
riorated, on  account  of  the  smsdlness  of  the  sample. 

No.  929.  Riesling,  from  W.  G.  Klee,  Glenwood,  Santa  Cruz  County.  Received  October 
24, 1888,  in  good  condition.  The  bunches  were  small  and  loose ;  the  berries  small,  round, 
And  spotted.  The  grapes  showed  a  little  coulure.  The  must  showed  20.29%  of  solid  con- 
tents oy  spindle  and  1.08%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  70°, 
and  the  maximum,  reached  on  the  fourth  day,  was  81°.  The  must  fermented  slowly, 
and  at  three  weeks  it  was  nearly  through  and  was  racked  off. 

At  one  month  the  wine  was  taken  to  the  cellar.  At  three  months  the  wine  tasted 
green  and  did  not  show  much  aroma ;  at  this  time  it  was  pasteurized.  At  six  months 
the  wine  was  racked  for  the  third  time,  and  at  ten  months  it  was  in  good  condition,  of 
light  golden  color,  clean  taste,  pleasing  flavor,  and  full  acid ;  it  had  developed  a  good 
bouquet.  At  fourteen  months  it  tasted  nearly  mature.  At  sixteen  months  the  wine 
was  very  good,  and  tasted  mature,  was  rather  light,  and  had  very  full  acid :  in  general, 
it  was  very  agreeable,  and  a  good  imitation  of  a  Rhine  wine.  Five  months  later  the 
wine  retained  its  good  quality.  At  two  years  it  was  bottled.  At  twenty-seven  months 
the  bottled  wme  was  clear  and  agreeable,  but  rather  thin.  Some  wine  which  had  been 
bottled  at  six  months  and  rebottled  at  seventeen  months  showed  more  character  of 
flavor  and  aroma,  but  was  not  quite  clean-tasting.  Eighteen  months  later  both  wines 
were  good,  but  the  second  bottling  was  the  better. 

No.  1129.  Franken  Riesling,  from  J.  T.  Doyle,  Cupertino.  Received  October  3, 1889,  in 
very  good  condition,  and  completely  mature.  The  bunches  varied  in  size  and  compact- 
ness ;  the  berries  were  of  unequal  size,  but  generally  above  the  average.    The  must 
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showed  25.1;^  of  solid  contents  by  spindle  and  0.48%  of  acid.  The  temperature  of  the 
grapes  at  crushing  was  70°,  and  the  maximum  reached  was  85°,  on  the  second  day.  The 
wine  was  dry  on  the  fifth  day,  when  it  was  drawn  off  the  thick  lees. 

At  seven  weeks  the  wine  was  nearly  clear,  of  very  light  color,  smooth,  and  agreeable  ; 
it  was  racked  and  taken  to  the  cellar.  At  three  months  it  was  in  good  condition,  with- 
out marked  flavor  or  aroma,  but  agreeable,  solid,  and  sound*  At  seven  months  it  was 
racked  for  the  third  time,  and  was  bright  and  sound.  At  fifteen  months  it  was  perfectly 
bright  and  sound,  had  developed  a  good  bouquet,  and  tasted  very  clean  and  mature. 
Two  months  later  it  was  bottled  in  part,  and  at  twenty-two  months  the  rest  was  bottled. 
At  twent3r-nine  months  the  wine  bottled  at  seven  and  that  bottled  at  twentv-two  months 
had  deteriorated,  but  that  bottled  at  seventeen  months  was  very  good.  One  year  later 
tlie  last  wine  was  little  changed,  but  was  good,  though  lacking  in  bouquet. 

Xo.  1273.  Franken  Riesling,  from  J.  T.  Doyle,  Cupertino.  Received  October  2,  1890| 
in  fair  condition,  a  few  rotten  and  moldy  bunches ;  grapes  of  fair  size,  and  mature. 
The  must  showed  21.92%  of  sol  id.  contents  by  spindle.  Tne  fermentation  lasted  seven 
days,  reaching  the  maximum  temperature  of  80^  on  the  fourth  day. 

The  wine  cleared  slowly,  and  fermented  gently  for  several  weeks.  At  two  months 
from  crushing  it  had  been  racked  twice,  but  was  hot  quite  clear ;  it  was  smooth,  with 
eood  body  and  moderate  acid.  At  three  months  it  was  racked  again,  but  was  not  per- 
fectly clear.  At  five  months  the  lees  showed  a  few  lactic  filaments,  but  the  taste  was 
unaffected ;  it  was  pasteurized  for  safety.  Even  after  pasteurizing  it  was  slow  in  clear- 
ing, and  remained  flat  and  insipid  for  some  time.  At  fourteen  months  the  taste  had 
improved  slightly,  but  the  wine  was  not  quite  clear  and  had  no  bouquet.  At  sixteen 
months  the  wine  was  bottled.  At  twenty-seven  months  the  bottled  wine  was  bright, 
but  flat  and  exhausted. 

No.  1494.  Franken  Riesling^  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  1^  1891,  in  good  condition,  and  mature.  The  must  showed 
20l4%  of  solid  contents  by  spindle. 

No.  1501.  Franken  Rieslingy  from  Asti,  Sonoma  County.  Received  September  26, 
1891,  in  good  condition.  The  must  showed  24.4%  of  solid  contents  by  spindle.  The 
fermentation  was  cool  and  prolonged,  reaching  a  maximum  temperature  of  79°  on  the 
third  day,  and  lasting  over  ten  days. 

At  one  month  the  wine  was  quite  dry,  but  still  cloudy.  At  two  months  it  was  nearly 
clear  and  full  flavored.  At  three  months  it  was  racked  for  the  third  time,  being  clear, 
but  still  very  raw  and  undeveloped.  At  five  months  it  was  bright  and  much  improved, 
was  smooth  and  pleasing,  with  full  bouquet  and  flavor.  At  sixteen  months  it  was 
bottled,  being  still  a  good  wine,  but  with  a  somewhat  suspicious  after-taste. 

No.  1642.  Franken  Riesling,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  16, 1892,  in  good  condition.  The  must  showed  23.7%  of  solid 
contents  by  spindle. 

No.  1734.  Franken  Riesling,  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  13, 1892,  in  good  condition.  The  must  showed  25.9%  of  solid  contents  by 
spindle. 

No.  1805.  Franken  Riesling,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  1, 1893,  in  good  condition.  The  bunches  and  berries  were  small  and  fairly 
well  flavored ;  a  few  grapes  were  sunburned.  The  must  showed  21.7%  of  solid  contents 
by  spindle. 

No.  1888.  Franken  Riesling,  from  Paso  Robles  station.  Received  September  21, 1893* 
in  good  condition.  The  buncnes  were  small  and  compact ;  berries  of  medium  size,  soft, 
and  with  little  flavor.  The  grapes  were  mature,  but  not  very  sweet.  The  must  showed 
2L5%  of  solid  contents  bv  spindle.  The  fermentation  lasted  eight  days,  reaching  its 
maximum  temperature  of  78^  on  the  second  day. 

In  three  weeks  the  wine  was  clear,  and  was  racked  for  the  second  time.  At  four 
months  the  wine  was  bright,  of  good  bouquet  and  flavor,  and  generallj  a  very  smooth 
and  agreeable  wine.  At  ei|[ht  months  it  had  been  racked  three  times ;  it  was  very  good, 
and  showed  signs  of  maturing  quickly. 

No.  2035.  Franken  Riesling,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  October  31, 1893,  in  good  condition.  The  bunches  were  compact  and  under 
medium  size ;  the  berries  over  medium  size,  pulpy,  with  good,  but  not  high  flavor ;  the 
grapes  were  mature.    The  must  showed  25.45%  of  solid  contents  by  spindle. 
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ORLEANS. 


Synonyms:  Orleaner;  Gros  Riesling ;  Orleans  Riesling. 

Description. — Vine  fairly  vigorous  when  grown  on  suitable  soil;  leaves 
of  medium  size,  longer  than  wide,  glabrous  on  both  surfaces,  except  for 
some  rough  hairs  on  the  nerves  below,  three  to  five  lobed,  the  upper 
sinuses  very  deep,  the  lower  scarcely  marked;  bunches  of  medium  size, 
conico-cylindrical,  somewhat  close;  berries  over  average  size,  slightly 
ovoid,  juicy,  but  with  firm  flesh  and  rather  thick  skin;  without  special 
aroma;   ripening  in  the  second  epoch,  a  week  or  two  after  the  Riesling. 

This  variety  is  grown  throughout  the  Palatinate  and  the  Rhingau, 
but  above  all  at  Rudesheim,  where  it  makes  wines  which  are  only  second 
to  those  of  the  true  Rieslings  in  celebrity.  It  is  one  of  the  most 
anciently  known  grapes  of  Germany,  but  has  been  very  generally 
replaced  by  the  Johannisberger.  It  is,  in  general,  a  better  bearer  than 
the  true  Rieslings,  and  does  not  require  long-pruning. 

At  the  Amador  station  it  has  shown  itself  to  be  a  moderate  grower,  with 
upright  canes,  and  a  good,  regular  bearer.  It  succeeds  there  better  in  a 
granite  soil,  with  a  northern  exposure,  than  in  a  warmer  red  soil.  At 
Tulare,  in  an  alkali  soil,  it  is  a  poor  grower,  and  though  it  shades  its 
grapes  well  and  produces  good-sized,  well-filled  bunches,  the  crop  is 
small  and  the  must  is  very  deficient  in  acid. 

Analybbs  of  Musts. 


189a— No.  2031.    Cupertino 

18M— No.2141.    Amador  station 
No.  2311.    Tulare 


Date  of 

Picking. 

Oct. 

29 

Sept 

11 

Oct. 

11 

SoUd  Contents 
by  Spindle. 


Acid  as 
Tartaric. 


26.60 
2a50 
24.90 


.47 
.24 


KLEINBERGER. 


(See  Vit  Rept.  1885-86,  p.  96.) 
Synonyms :  Welsser  Elbling ;  Putzscheer ;  Gouais  blanc. 

Description. — Vine  strong-growing  and  durable,  with  rough  bark; 
leaves  large,  coarse,  slightly  or  not  at  all  lobed,  round,  dark  green  above, 
a  little  woolly  below;  bunches  of  medium  size,  conical,  compact  or  often 
loose,  and  with  many  small,  abortive  berries;  berries  over  medium  size, 
thin-skinned,  very  juicy,  without  special  flavor,  and  ripen  about  the 
third  period. 

This  is  one  of  the  most  widely  distributed  varieties  in  the  northern 
and  central  wine-growing  districts  of  Europe,  and  owes  its  popularity 
principally  to  its  heavy-bearing  qualities.  It  is  the  true  white  Burger 
of  Germany,  and  has,  in  some  respects,  given  more  satisfaction  here  than 
the  California  Burger.  It  bears  less  here  and  requires  long-pruning, 
but  gives  a  wine  of  higher  quality. 

At  Cupertino  the  average  crop  of  long-pruned  vines  has  been  5  tons 
per  acre,  and  of  short-pruned  vines  only  1.7  tons.  In  Tulare  the  crop 
has  been  light  for  the  locality,  viz.,  3.6  tons;  at  the  Amador  station  it 
has  proved  a  fair  bearer. 
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In  Germany  the  grapes  attain  but  a  very  low  percentage  of  sugar  with 
very  high  acid,  but  here  they  generally  develop  more  sugar  and  less  acid 
than  the  Burger.  In  the  central  coast  counties  it  ranges  from  22%  to 
26%  of  sugar  and  0.45%  to  0.60%  of  acid.  At  Tulare  it  has  averaged  24% 
of  sugar  and  0.48%  of  acid;  at  the  Amador  station  it  goes  even  higher 
in  sugar,  with  an  equal  amount  of  acid. 

The  best  results  with  this  variety  have  been  obtained  at  Mission  San 
Jose,  where  it  makes  a  good,  clean  wine,  without  much  character,  but 
fermenting  easily,  maturing  early,  and  developing  some  bouquet.  At 
Tulare  it  makes  a  fair  wine,  but  no  better  than  others  which  produce 
larger  crops. 

One  of  its  greatest  defects  is  the  thinness  of  the  skin  of  the  grape, 

which  renders  it  very  susceptible  to  damage  from  bad  weather  or  rough 

handling. 

Tablb  of  Production. 
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RscoRt)  OF  Tbbatmbnt. 

No.  715.  KUtnberger,  from  J.  T.  Doyle,  Cupertino.  Received  October  12, 1887,  in  fair 
<:ondition,  somewhat  crushed.  The  grapes  were  crushed  the  day  they  arrived,  and  the 
must  showed  23A%  of  solid  contents  by  sj>indle  and  0.4^  of  acid.  The  grapes  were 
from  long-prnned  vines.  The  normal  hemes  were  large,  but  were  mixed  witn  a  great 
many  small  ones,  showing  late  coulure  to  the  extent  of  about  60% ;  they  were  very 
sweet,  juicy,  and  with  little  acid,  and  some  were  dried  up.  The  temperature  of  the 
grapes  at  crushing  was  70°,  and  the  maximum  reached  was  78°,  on  the  third  day.  On 
the  eighth  day  the  wine  was  dry. 

On  the  eighteenth  day  the  wine  was  drawn  off  the  thick  lees.  At  two  months  it  was 
bright,  with  good  aroma,  medium  acid,  and  light  body,  altogether  a  good,  well-flavored 
wine.  A  month  later  it  was  racked  again.  At  eight  months  the  wine  had  not  im proved ; 
it  was  clear,  but  had  a  suspicious  taste.  A  microscopic  examination  of  the  lees  showed 
the  presence  of  filaments,  so  the  wine  was  racked  and  pasteurized,  but  did  not  improve 
afterward. 

No.  704.  KleinbergeTf  from  J.  T.  Doyle,  Cupertino.  Received  October  20, 1887,  in  fair 
•condition,  and  crushed  the  following  day.  .  The  bunches  were  nearly  all  very  small,  and 
the  berries  very  uneven  in  size  and  degree  of  ripeness ;  some  grapes  were  very  large  and 
many  were  small  and  abortive,  some  were  overripe,  and  some  underripe  and  very  green 
And  acid.  The  must  showed  24.7%  of  solid  contents  by  spindle  and  0.52%  of  acid.  The 
must  was  blended  with  No.  761. 

No.  865.  KUinberger,  from  J.  T.  Doyle,  Cupertino.  Received  September  28,  1888,  in 
good  condition.  The  ^apes  were  from  short-pruned  vines.  The  bunches  were  well 
filled  and  the  ^apes  npe.  The  must  showed  22.69%  of  solid  contents  by  spinole  and 
■0.46%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the  maximum 
reacned  was  83°,  on  the  third  day.  The  wine  was  drawn  off  the  heavy  lees  on  the 
seventh  day,  though  it  was  still  fermenting  a  little. 

No.  866.  Kltinberger,  from  J.  T.  Doyle,  Cupertino.  Received  September  28,  1888,  in 
fair  condition,  and  mature.  The  grapes  were  from  long-pruned  vines;  they  were 
•crashed  the  day  they  arrived.  The  bunches  were  very  uneven  as  regards  form  and  size, 
And  showed  some  late  coulure ;  the  berries  varied  much  as  to  size  and  degree  of  ripeness. 
The  must  showed  21.35%  of  solid  contents  by  spindle  and  0.44%  of  acid.  The  temperature 
-of  the  ^apes  at  crushing  was  67°,  and  the  maximum  reached  was  84°  on  the  third  day. 
The  wme  was  drawn  off  the  heavy  lees  on  the  eighth  day,  though  still  fermenting  very 
slowly.  • 

At  one  month  the  wine  was  racked  again  and  taken  to  the  cellar.  At  three  months 
it  was  still  cloudy,  but  tasted  agreeable ;  it  was  better  than  No.  865,  and  gave  promise  of 
being  a  good  blending  wine.  Two  months  later  it  was  racked  again  and  the  lees  exam- 
ined. A  month  later  it  was  not  quite  clear,  but  had  developed  some  bouquet.  At 
-eleven  months  it  was  clear  but  not  bright,  very  light  colored,  with  marked  bouquet  and 
pleasing  flavor,  clean-tasting,  and  in  general  good.  Four  months  later  some  wine  which 
nad  been  kept  in  a  demijohn  was  tasted,  and  found  to  be  almost  as  good  as  that  in  the 
keg,  but  not  quite  clean-tastlzig.  At  seventeen  monthit  it  was  bright,  fresh,  and  clean- 
tasting,  much  better  than  No.  866,  which  had  deteriorated,  owing,  doubtless,  to  the  small 
size  ofthe  keg  in  which  the  latter  was  kept.  At  this  date  it  was  racked  again,  and  four 
months  later  a  microscopic  examination  of  the  lees  showed  them  to  be  quite  sound. 
At  this  date  the  wine  was  in  good  condition,  and  was  of  fairly  good  quality,  with  good 
bouquet. 

No.  1088.  Kleihberger,  from  J.  Gallegos,  Mission  San  Jos^.  Received  September  Id, 
1889,  in  rather  poor  condition,  and  cmsbed  the  same  day.  The  bunches  were  of  medium 
-size,  cylindrical,  and  close ;  the  berries  large  but  unequal,  round,  with  thin  and  tender 
skin,  soft,  jaicy,  and  mature.  The  must  snowed  23.7%  of  solid  contents  by  spindle  and 
0.65%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  72°,  and  tne  maximum 
reacned  was  83°,  on  the  third  day.  The  wine  was  quite  dry  on  the  sixth  day,  and  was 
drawn  off  the  thick  lees. 

At  one  month  the  wine  was  nearly  clear  and  showed  some  aroma,  but  was  not  very 
■agreeable  to  the  taste.  At  six  weeks  it  was  racked  and  taken  to  the  cellar.  At  four 
months  an  examination  of  the  lees  showed  them  to  be  sound.  At  six  months  the  wine  was 
racked  again,  and  at  nine  months  it  was  brijght  and  of  fair  quality,  of  good  flavor,  but 
lacking  in  bouquet,  and  not  quite  clean-tasting.    Later,  the  wme  deteriorated. 

No.  1106.  Sleiriberger,  from  J.  T.  Dovle,  Cupertino.  Received  September  27,  1889,  in 
good  condition,  but  rather  overripe.  The  grapes  agreed  with  Pulliat's  description,  but 
were  rather  irregular.  The  must  showed  ^.9%  of  solid  contents  by  spindle  and  0.45^  of 
acid.  The  temperature  of  the  must  at  crushing  was  65°.  The  must  was  fermented  in  a 
keg  surrounded  by  a  jacket  of  water,  which  was  kept  at  a  temperature  of  65°.  The 
maximum  temperature  reached  by  the  must  was  70°,  on  the  fourth  day.  On  the  fourth 
day  the  wine  was  transferred  to  another  keg  and  put  in  the  cellar. 

At  three  weeks  the  wine  was  racked.  At  five  weeks  it  was  bright,  of  very  light 
greenish  color,  of  faint  but  agreeable  bouquet,  neutral  flavor,  and  clean  taste.  At  two 
months  it  was  racked  again.  At  four  months  it  was  in  good  condition,  somewhat  deeper 
in  color  than  at  last  tasting,  of  good  quality.    The  lees  were  examined  at  four  and  at 
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eight  months,  and  found  to  he  sound.  At  eight  months  the  wine  was  racked  again,  and 
at  nine  months  it  was  clear,  with  pleasing  oouquet  and  flavor,  agreeable  acid,  and  in 
general  a  good  wine.  At  eleven  months  is  was  racked  again ;  it  was  still  good,  but  bad 
a  slight  taste  of  mold.  At  sixteen  months  it  was  bright,  with  little  bouquet,  good  flavor, 
body,  and  alcohol.  At  seventeen  months  the  wine  bottled  at  nine  months  was  bright 
and  equal  to  that  in  the  keg,  but  had  a  little  more  of  the  moldy  taste.  At  this  date  the 
wine  was  all  bottled.  A  year  later  the  wine  first  bottled  showed  that  but  for  the  moldy 
taste  it  would  have  been  an  excellent  light  wine  of  neutral  character.  The  wine  bottled 
later  was  cleaner-tasting  and  very  drinkable,  though  with  little  character. 

No.  1222.  KleinbergeTf  from  Margherita  Vineyard.  Fresno.  A  sample  for  must  analysis 
arrived  August  23, 1890,  in  fairly  good  condition,  slightly  overripe.  The  must  showed 
23.05%  of  solid  contents  by  spindle. 

No.  1282.  KleinbergeTy  from  J.  T.  Doyle,  Cupertino.  Received  October  3,  1890,  in  very 
bad  condition,  manv  grapes  moldy  and  rotten.  The  must  showed  20.6%  of  solid  con- 
tents b^  spindle.  Tlie  fermentation  was  slow,  and  lasted  about  twelve  days ;  it  reached 
its  maximum  temperature  of  82°  on  the  third  day. 

Three  weeks  after  crushijig  the  wine  was  nearly  clear,  but  had  a  moldy  taste.  At  two 
months  it  was  clear  and  the  moldy  taste  was  much  diminished.  At  three  months  the 
wine  was  bright,  and  had  been  racked  three  times.  At  six  months  it  was  bright  and 
tasted  sound,  but  a  little  flat.  At  fourteen  months  it  was  much  improved,  was  well 
flavored,  mature,  and  with  a  little  bouquet.  At  sixteen  months  some  of  it  was  bottled, 
and  the  rest  at  twenty  months.  At  two  years  both  wines  were  clear,  but  not  bright ; 
they  were  smooth  and  drinkable,  but  without  distinctive  character ;  that  bottled  at  six- 
teen months  was  not  quite  clean- tasting. 

No.  1299.  Kleinberger^  from  Mission  San  Jos<?.  A  'sample  fos  must  analysis  arrived 
October  6,  1890,  in  very  bad  condition— too  moldy  to  be  worth  making  into  wine.  The 
must  showed  23.7%  of  solid  contents  by  spindle. 

No.  1578.  Kleinbergetf  from  Mission  San  Jos^.  Received  October  16,  1891,  in  poor  con- 
dition. The  must  showed  26.5%  of  solid  contents  by  spindle.  The  fermentation  lasted 
five  days,  reaching  its  maximum  temperature  of  82°  on  the  third  day. 

In  one  month  tne  wine  was  bright  and  showed  good  flavor  and  body.  At  five  months 
it  showed  signs  of  maturing  quickly,  developed  some  bouquet,  and  was ,  in  general, 
a  good  wine.  It  was  racked  four  times  during  the  first  year,  and  at  fourteen  months 
tasted  quite  mature  and  was  in  first-class  condition.    At  fifteen  months  it  was  bottled. 

No.  1645.  KUinberger,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
September  16,  1892,  in  good  condition.  The  must'  showed  21.5%  of  solid  contents  by 
spindle. 

No.  1712.  KleinbergeTf  from  Mission  San  Jos6.  Received  October  6, 1892.  in  poor  con- 
dition ;  nearly  all  the  grapes  were  small  and  abortive.  The  must  showed  24.35^ ,  of  solid 
contents  by  spindle.  The  fermentation  lasted  nine  days,  and  the  maximum  tempera- 
ture of  80°  was  reached  on  the  fourth  day. 

At  one  month  the  wine  was  clear  and  fresh-tasting.  It  was  racked  twice  durine  the 
first  three  months,  at  the  end  of  which  time  it  was  bright,  with  good  bouquet,  but  Tittle 
flavor,  full  acid;  generally,  a  light^  clean-tasting  wine,  of  fair  quality.  At  five  months 
it  showed  signs  of  a  slight  acetification,  due  to  the  smallness  of  the  sample.  It  was  bottled 
at  fourteen  months. 

No.  1880.  KUinberaer,  from  Paso  Robles  station.  Received  September  16, 1893,  much 
bruised,  but  not  molay,  of  good  size,  and  the  bunches  well  filled ;  mature,  but  lacking  in 
sweetness.  The  must  showed  19.5%  of  solid  contents  by  spindle.  The  fermentation 
lasted  four  days,  and  reached  its  maximum  temperature  of  8*2°  on  the  second  day. 

The  wine  was  clear  in  three  weeks,  when  it  was  racked  for  the  second  time.  At  three 
months  it  was  bright,  with  some  flavor  and  a  little  bouquet,  good  acid,  and  clean  taste. 
At  seven  months,  one  month  after  the  third  racking,  it  was  bright,  pleasant,  and  showed 
signs  of  a  quick  maturity. 

No.  1981.  Kleinbergevy  from  Tnlare  station.  Received  October  18, 1893,  in  good  con- 
dition. The  bunches  were  close  and  of  medium  size;  the  berries  of  medium  size,  thin- 
skinned,  juicy,  ripe,  and  with  little  flavor.  The  must  showed  24.85%  of  solid  contents 
by  spindle.    The  fermentation  was  cool,  and  lasted  five  da  vs. 

At  one  month  after  crushing  the  wine  was  clear,  with  clean  taste  and  good  acid.  At 
three  months  it  was  bright,  with  some  bouquet  and  flavor,  and  in  general  the  best  of 
the  Tulare  white  wines  of  this  year,  but,  like  the  rest,  lacking  in  freshness  of  taste.  At 
six  months  it  remained  an  agreeable  wine,  but  had  acquired  a  slight  odor  of  acetic  acid, 
on  account  of  being  in  so  small  a  keg. 

No.  1990.  KleinbergeTy  from  Mission  San  Joa^.  Received  October  19,  1883,  in  good 
condition.  Bunches  of  medium  size  and  close;  berries  of  medium  size,  soft,  thin- 
skinned,  very  juicy,  mature.  The  must  showed  23  5%  of  solid  contents  by  spindle.  The 
fermentation  lasted  five  days,  attaining  its  maximum  temperature  of  81°  on  the  third 
day. 

The  wine  was  clear  at  one  month,  and  was  racked  twice  during  the  first  three  months, 
at  the  end  of  which  time  it  was  bright,  clean-tasting,  with  little  character,  but  fresh  and 
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with  pleasing  acid.    After  the  third  racking,  at  six  months,  it  showed  little  change,  but 
had  a  faintly  bitter  after-taste. 

No.  2100.  Kleinberger,  from  J.  T.  Doyle.  Capertino.  A  sample  for  must  analysis  was 
received  November  6, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  com- 
pact, with  a  good  many  abortive  berries ;  berries  small  to  over-medium,  thin-skinned, 
very  Juicy,  sweety  mature.    The  must  showed  26.9%  of  solid  contents  by  spindle. 


SUMMARY  OF  ANALYSES  OF  MUSTS  AND  WINES  OF  WHITE  RHENISH  TYPE. 


'^  i 

B 

1 
1 
> 

1 

;    1 

;  1 

487  ! 
742  ' 
741 
874 
876 
1139 
1264  , 
2033  ' 
862 

LOCALITY. 

1 

1 

1 

Solid  Contents  by 
Spindle 

VMntageof 

1 

MUST 

• 

Ash 

WINE. 

CD 

0 

0 

a 

»^ 

S 

a 

1 

■ 
1 

11 

i  < 

i  - 

III 

.     erp,| 

;   00? 

a 

JohannUberg  Riesling, 
Cupertino 

1886  1 

1887  J 
1887       : 
1888 
1888 

1889       ! 
1890 
1893       : 
1888 
1889 
1892 
1893 
1891 
1886    ... 

20.40 
2L24       : 
23.49   -. 
22.06     • 
22.40 
23.60 
22.16    ... 
26.70   ... 
23.96 
21.96 
22.60  ... 
22.20  -. 
24.66  ... 

18.48 
20.24 

23.13 
22.67 
23.62 

23.6i 
21.38 


.66 
.43 
.60 
.36 
.41 
.60 
.66 
.66 
.46 
.43 
.62 
.60 
.36 

.27 
.40 
.36 
.31 
.29 
.36 
.26 

9.73 
11.00 

.60 
.64* 

1.80 

Cupertino.  (Long-pruned) 
Cupertino.  (Short-pruned) 

Cupertino 

Cupertino  ..i i 

Cupertino i 

Cupertino . i 

2.30 

[    11.18 

11.91 
12.18 

.47 

.62 
.42 

2,10 

1.67 
2.40 

Cuoertino    ---.--.I 

\f  inftion  Ran  Jofi4               ' 

.33 
.81 

1068    Mission  San  Jos4 

1777    Mission  San  Jos4 

10.68 

.66 

2.07 

1994    Mission  San  Jos^ 

1490  1  Paso  Robles - 

632    St.  Helena 

1L73 

11.91 

8.86 

12.60 

11.20 

10.08 

13.91 

'".56 
.61 
.66 
.38 
.49 
.00 

.60 

'  '2*16 

662     Nana           ... 

1886   .. 

- 

L30 

638 
663  1 

t 

1076 
2099 
1211 
1304 
2017 
1642 

Patchen  - 

1886 
1886  ... 

19.30 

18.29 

.36 

.26 

"'ii' 

.82 
.41 

1.80 

Oakville 

2.60 

Average,  Cupertino 

Average,  Mission  San  Jose. 

Red  Traitiiner. 
CuTJbrtino - 

9 

9 

1889 
1893 
1890 
1890 
1893 
1891 
1893 
9 

12.64     '9 
12.68      9 

26.40 
28.30    ... 
26.90 
26.10    ... 
26.66 
23.70    ... 
23.60   ... 
E7.30      S 
tO.38       9 

1 

26.20 
23.36   ... 
3L10   ... 
26.60   ... 
28.60 
26.36    ... 
26.00  ,.. 
24.36   .. 
17.23    .. 
s 

11.68 
13.49 

26.31 

26"7"6" 

2163' 

14.06 
24.64 

i28'.62' 

18.03' 

20.24 
21.96' 

Ys'es' 

24.01 

.04 
.43 

.41 
.31 
.52 
.38 
.38 
.36 
.60 
.36 
.38 

.41 
.66 
.48 
V46 
.60 
.66 
.56 
.60 
.02 
.00 
.03 

.62 
.56 
.69 
.30 
.46 
.61 
.46 

3.03 
2.07 

2.66 

Cupertino 

Fresno - 

.39 
.39 
.26 

Mission  San  Jos6 

12.82 
13.73 

.42 
.38 

2.16 

Mission  San  Jos6 

Paao  RoblfiR         __  .    _  . 

8.10 

1810  '  Amador  station ' 

ff 

1217 

Average ,  Capertino 

.41 
.33 

.31 
.29 

13.91 
13.28 

.00 
.40 

2.60 

Average,  Mission  San  Jose. 

Ruldnder. 
Fresno 

9 

1890  1 

1890 

1893 

1890 

1893 

1894 : 

1893  ; 

1894  , 
9 

2.67 

1274  ,  Cupertino 

2098     Cnoertino            _   _     _ 

12.64 

.36 

2.28 

1316 
2018 
2231 

1802 
2281 

Mission  San  Jos^ 

Mission  San  Jos6 

.24 
.20 

16.00 

.36 

2.44 

Mission  San  Jos^ 

Amador  station  , 

A  mador  station 

-"—-—* 

Average ,  Capertino 

Average.  Mission  San  Jose. 

.29 
.32 

12.64 
10.00 

.86 
.36 

2.28 
2.44 

Avarase.  Amador  station  _ 

9 

1883 
1886 
1886 
1888 
1886 
1886 
1887 

14.68    .. 

1 

20.16 
21.47   .. 
19.70   .. 
22.15 
2L16    .. 
18.60 
23.83 

1 

94 
342 

Franken  Riesling, 
St.  Helena - 

.42 
.39 
.33 
.36 
.32 
.27 
.40 

11.22 
10.68 

i 
.38 
.60 

1.67 

Mission  San  Jos^ 

3.82 

474 

Mission  San  Jos^    

886 
366 

Mission  San  Jos^ 

Patchen  . 

9.64 
1L27 

8.86 
12.73 

1     .60 
'     .36 
;     .66 

I     .60 

1.80 
1.80 

491 

699 

Cupertino 

1.80 

Cupertino.   (Long-pruned) 

2.30 

198 


UNIVERSITY  OF    CALIFORNIA. 


Summary  of  Analysxs  op  Musts  and  Winks  of  Whitb  Rhbkibh  Ttpx— Continaed. 


25 

I 


713 

807 

888 

1129 

1273 

2035 

929 

1494 

1642 

1734 

1883 

1501 

1805 

2284 


2031 
2141 
2311 


488 

715 

764 

865 

866 

1106 

1282 

2100 

1088 

1299 

1578 

1712 

1990 

2242 

1222 

1645 

1880 

1981 

2341 

2144 


LOCALITY. 


MUST. 

V 

_ 

_ 

t 

GD 

en 

>    i 

»• 

^1 

old 

& 

2,          f 

g.o    : 

w**^ 

e 

£■§    • 

s 

•^  ' 

itents 

Cop 

urtari 

o* 

•J? 

o 

; 

wi 

Si 

I 

Cupertino.  (Short-pruned) 
Cupertino.  (Long-pruned) 
Cupertino.  (Short-pruned) 

Cupertino 

Cnpertino 

Cupertino 

Santa  Cruz 

Paso  Robles  ..^ 

Paso  Robles 

Paso  Robles 

Paso  Robles 

Astif  Sonoma  County 

Amador  station 

Amador  station 

Average ,  Oupertino 

Average,  Mission  San  Jose. 

Average ,  Paso  Bobles 

Average,  Amador  station  . 

Orleans. 

Cupertino 

Amador  station 

Tulare 


1887 
1888 
1888 
1889 
1890 
1893 
1888 
1891 
1892 
1892 
1893 
1891 
1893 
1894 


Kleinberger. 

Cupertino 

Cupertino.  (Long-pruned) 
Cupertino.  (Short-pruned) 
Cupertino.  (Short-pruned) 
Cupertino.  (Long-pruned) 

Cupertino 

Cupertino 

Cupertino 

Mission  San  Jos4 

Mission  San  Jos^ 

Mission  San  Jos6 

Mission  San  Jos6 

Mission  San  Jos6 

Mission  San  Jos6 

Fresno 

Paso  Robles 

Paso  Robles 

Tulare 

Tulare 

Amador  station 

Average ,  Cupertino 

Average,  Mission  San  Jose. 

Average ,  Paso  Bobles 

Average,  Tulare 


1893 
1894 
1894 


1886 
1887 
1887 
1888 
1888 
1889 
1890 
1893 
1889 
1890 
1891 
1892 
1893 
1894 
1890 
1892 
1893 
1893 
1894 
1894 


26.06 
24.36 
23.56 
25.10 
21.92 
25.45 
20.29 
20.40 
23.70 
25.90 
21.60 
24.40 
21.70 
26.30 


22.87 
24.00 


26.50 
26.50 
24.90 


17.60 
23.40 
24.70 
22.69 
21.35 
23.90 
20.60 
26.90 
23.70 
23.70 
26.50 
24.35 
23.50 
23.90 
23.05 
21.60 
ia50 
24.35 
24.80 
27.10 
22.62 
24.27 
20.00 
24.67 


26.12 
25.19 
23.81 
24.97 


^.24 


20.24  ; 
23.90  I 


28.78 
21.96 
20.40 


.40 
.32 
.31 
.48 
.50 
.46 
1.08 
.48 
.48 
.32 
.55 
.50 
.64 
.51 
.48 
.48 
.46 
.08 


.54 
.47 
.24 


17.22  .49 

23.61  .42 

!  .52 

23.13  '  .46 

2L14  .44 

24.12  .45 

60 

53 

24.12  '  .55 
.60 

24.96  .60 

24.20  .63 
22.67  ,  .63 

.45 

23.13  '  .54 
69 

1&58  ,  .59 

23.21  ;  .50 
.39 

,  .47 

21.84  .47 

23.99  .06 

18.68  .64 

23.21  .44 


WINE. 


< 

o 


^s 


H 

o 


.46 
.37 
.38 
.31 
.24 


.25 

.42  ' 


.36 
.36 
.36 
.31 


.38 


.36 
.33 


.83 


.30  I 
.60  . 


12.73 
11.09 


8.46 
12.09 


10.83 
10.42 
12.36 
11.00 


12.82 
10.83 
11.27 


9.00 
11.45 


.84 
.36 
.30 
.00 


10.86 
11.73 
9.00 
'    11.46 


I 


.33 
.33 


.47 
.39 


.46 

.52 
.53 
.40 


.49 
.79 
.62 


.60 
.57 


.46 
.61 
.60 
.67 


09 

a 


12.54       .55       2.0O 


2.05 
1.80 


.25 

10.25 

.68 

1 

2.70 

1 

,^  .         -  -,.'             

.32 
.40 

8.85 
12.36 

.60  ' 
.38 

1.80 
2.05 

.38 
.36 
.32 

11.09 

10.06 

8.80 

.47 
.60  1 
.00  ' 

1.9» 
2.61 
1.80 

; 

1.80 
2.60 


2.60 
2.05 
2.50 
2.32 


12.00  !     .53        2.85 


2.56 
2.85 
2.20 


2.10 
3.10 


2.31 
2.61 
2.10 
3.10 


WHITE  BURGUNDY   TYPE^ — PINOT  BLANC. 


199 


WHITE  BXJRGHJNDY  TYPE. 

The  fine  white  wines  of  Burgundy  have  a  reputation  which  is  hardly 
second  to  that  of  Sauterne  or  Rhine  wines.  They  do  not  possess  the 
marked  and  peculiar  aroma  which  the  latter  obtain  from  the  highly 
flavored  Riesling  and  Sauterne  grapes  from  which  they  are  made.  They 
are,  however,  wines  of  extreme  delicacy  of  flavor,  of  great  smoothness, 
full  body,  and  high  bouquet.  The  famous  Montrachet  takes  rank  with 
Ch^teau-Iquem  and  Johannisberger,  while  the  wines  of  Chablis  and 
Pouilly  are  of  world-wide  renown.  The  best  of  these  wines  are  made 
from  the  Pinot  blanc  Chardonay  grown  at  medium  elevations  on  hill- 
sides. The  Chardonay  loses  its  high  character  if  grown  on  moist  valley 
soils  or  in  the  warmest  localities.  The  indications  are  that  excellent 
wines  of  this  type  will  be  made  in  some  of  the  coast  counties,  especially 
in  warm,  well-drained  locations  in  late  localities.  The  grapes  ripen 
early  and  more  evenly  than  the  Semillon,  but  must  be  well  cared-for  to 
avoid  sunburn  and  drying  up.  On  the  whole,  the  white  Burgundy 
grapes  have  shown  much  more  promise  for  California  than  the  red;  and 
the  wines  do  not  present  the  same  difiiculties  in  handling  and  aging. 

PINOT   BLANC. 


Synonyms :  Plant  dor^  blanc ;  Auvemat  blanc. 

Description. — This  grape  is  simply  a  white-fruited  variation  of  the 
ordinary  Franc  Pinot,  which  it  resembles  almost  exactly  in  all  charac- 
ters except  the  color  of  the  grapes. 

It  is  a  true  Pinot  with  all  the  characteristics  of  growth  and  habit  of 
that  group,  and  succeeds  under  the  same  conditions.  Its  product 
resembles  that  of  the  Chardonay,  but  is  inferior  to  it  in  all  respects.  Its 
average  crop  at  Cupertino  has  been  about  one  and  a  half  tons  per  acre. 
The  grapes  ripen  earlier  than  those  of  the  Chardonay,  are  inferior  in 
flavor,  but  develop  a  higher  sugar  content;  the  average  must  composi- 
tion has  been:  at  Cupertino,  26.5%  of  sugar  and  0.56%  of  acid;  at  Mission 
San  Jose,  25.5%  of  sugar  and  0.66%  of  acid.  In  Sonoma  it  attains  even 
higher  sugar  content,  and,  like  its  congener,  Pinot  noir,  fails  to  retain 
sufficient  acid.  The  wine  is  not  very  robust,  and,  in  general,  seems  to 
have  no  good  qualities  in  which  it  is  not  surpassed  by  the  Chardonay. 

Tablk  of  Pboouction. 
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AnaIiYsbs  of  Musts  and  Winks. 
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*For  analysis  of  wine,  see  No.  1121,  Pioot  Chardonay,  from  J.  Gallegos,  Mission  San  Jo66. 


Rbcord  of  Trbatmxnt. 

No.  777.  Pinot  hlanCy  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  26.  1887,  in  fair  condition.  The  bunches  were  very  uneven  in  sise,  and 
showed  much  early  coulure;  the  berries  showed  very  uneven  ripening.  The  must 
showed  30.0;:,  of  solid  contents  by  spindle  and  0.60;^  of  acid. 

No.  846.  Pinot  blanc,  from  J.  T.  Doyle,  Cupertino.  Received  September  14, 1888, in 
good  condition.  The  bunches  showed  much  early  coulure.  The  must  showed  21.5*  of 
solid  contents  by  spindle  and  0.45%  of  acid.  The  fermentation  lasted  seven  days,  and 
reached  its  maximum  temperature  of  84^  on  the  third  day. 

At  three  weeks  the  wine  was  racked  for  the  second  time  and  taken  to  the  cellar.  At 
four  months  it  was  nearly  clear,  of  light  aroma,  pleasant  acid  and  flavor,  but  not  quite 
clean-tasting.  The  wine  was  pasteurized.  At  seven  months  it  was  clear  and  sound, 
and  was  racKed  again.  At  seventeen  months  it  was  bright  and  showed  high  equality, 
and  was  mature.  A  month  later  it  was  bottled.  A  year  after  bottling  it  was  bn^ht,  of 
full  and  agreeable  flavor,  little  bouquet,  and  lacking  in  freshness.  At  four  years  it  was 
a  very  smooth,  full-bodied  wine,  but  rather  lacking  in  bouquet  and  freshness. 

No.  1122.  Pinot  blanCj  from  J.  Gallegos,  Mission  San  Jos6.  Received  October  1, 1889. 
in  good  condition,  and  mature.  The  bunches  were  small,  cylindrical,  and  loose,  on 
thick  peduncles,  the  berries  of  medium  size.  The  must  showed  25.9::  of  solid  contents 
by  spindle.    It  was  fermented  with  No.  1121,  Pinot  Chardonay,  from  Mission  San  Jos^. 

No.  1337.  Pinot  hianc,  from  J.  T.  Doyle,  Cui>€rtino.  A  sample  for  must  analysis 
arrived  October  13, 1890,  in  fair  condition.  The  must  showed  25.9:'^  of  solid  contents  by 
spindle. 

No.  1517.  Pinot  hlanc,  from  Mission  San  Jose.  Received  October  1, 1891,  in  good  con- 
dition, and  mature.  The  must  showed  25.1  /  gf  solid  contents  by  spindle.  The  fermen- 
tation lasted  eleven  days,  and  reached  a  maximum  temperature  of  77°  on  the  fourth  day. 

At  one  month  from  crushing  the  wine  was  clear,  but  still  a  little  sweet.  At  three 
months  it  had  been  racked  twice,  and  was  clear,  fresh,  and  fruity,  with  some  bouquei 
and  flavor.  At  live  months  it  was  bright,  with  good  aroma,  but  somewhat  raw.  At 
seven  months  it  had  been  racked  three  times,  and  was  in  good  condition,  very  fresh  and 
richly  flavored,  but  without  very  much  bouquet.  It  was  racked  again  at  eleven  months. 
and  at  sixteen  months  it  was  bottled. 

No.  1593.  Pinot  blanc,  from  A.  Macartney,  ^jOS  Guilicos.  Received  October  19, 1891, 
in  fair  condition,  mature,  a  little  moldy.  The  fermentation  w^as  proloneed,  lasting  over 
two  weeks ;  the  maximum  temperature  of  80°  was  reached  on  the  fifth  day. 

The  wine  remained  sliglitly  sweet  for  over  a  month,  but  in  six  weeks  was  clear  and 
clean-tasting.    At  five  months  it  had  been  racked  three  times,  and  was  bright,  very 
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fruity,  and  of  high  quality.  At  ten  months  it  was  racked  for  the  fourth  time.  At  six- 
teen months  it  was  in  good  order,  full-bodied,  of  high  flavor  and  marked  character ;  its 
only  defect  was  a  slight  bitterness.    A  month  later  it  was  bottled. 

"So.  1621.  Pinot  blane,  from  Tnlare  station.  A  sample  for  must  analysis  arrived 
September  1,  1882,  in  good  condition.  The  must  showed  25.2^{  of  solid  contents  by 
spmdle. 

No.  1944.  Pinoi  hlanc,  from  Tulare  station.  A  sample  for  must  analysis  arrived  Octo- 
ber 18,  18d3,  in  good  condition.  The  bunches  were  very  small,  irregular,  and  loose ;  the 
berries  small,  sunburned,  and  tasteless.  The  must  showed  .25.0%  of  solid  contents  by 
spindle. 

No.  2027.  Pinot  blanc^  from  J.  T.  Uoyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  31, 1896,  in  good  condition.  The  bunches  were  small,  short,  conico-cylin- 
drical,  close ;  the  berries  small,  juicy,  sweet,  mature.  The  must  showed  27.65%  of  solid 
contents  by  spindle. 

PINOT   BLANC   CHARDONAY. 
Synonyms:  Melon;  Epinette. 

Description, — Vine  more  vigorous  than  most  of  the  Pinots,  with  slen- 
der, yellowish,  short- jointed  canes;  leaves,  small  to  medium,  yellowish 
green,  scarcely  lobed  and  coarsely  toothed;  bunches  small,  conico-cylin- 
drical,  and  compact;  berries  small,  spherical,  and  with  more  flavor  than 
the  true  Pinot  blanc. 

The  grapes  ripen  a  week  or  two  later  than  those  of  the  black  Pinots. 
It  is  from  this  grape  that  the  famous  white  wines  of  Montrachet,  Cha- 
blis,  and  Pouilly  are  made.  It  is  sometimes  confused  with  the  true  Pinot, 
from  which,  however,  it  differs  in  its  period  of  ripening  (which  is.  nearly 
two  weeks  later),  the  firmer  flesh,  and  somewhat  larger  size  of  its  berries, 
and  it«  more  pronounced  flavor.  It  is  said  in  France  to  be  a  less  pro- 
lific bearer  than  the  true  Pinot  blanc,  but  in  California  the  contrary 
seems  to  be  true. 

The  vine  is  a  vigorous  grower,  free  from  disease,  shades  its  grapes 
well,  and  does  well  on  almost  any  well-drained  soil,  even  on  those  which 
are  too  poor  for  most  grapes.  In  rich  valley  soils  it  tends  to  go  too 
much  to  wood,  and  requires  very  long  canes.  It  is  particularly  suited 
to  the  northern  coast  counties;  in  Napa  it  is  reported  as  producing  from 
three  to  five  tons  per  acre,  doing  best  on  the  higher  lands.  The  average 
crop  for  three  years  at  Cupertino  was  3.4  tons  per  acre.  The  average 
composition  of  the  must  at  Cupertino  and  Mission  San  Jos6  has  been 
24.0% ^of  sugar  and  0.50%  of  acid.  In  the  more  southerly  and  central 
stations  the  sugar  has  been  higher  and  the  acid  too  low. 

In  the  rich  Tulare  soils  the  crops  have  been  small,  and  the  grapes 
flavorless  and  injured  by  the  sun.  The  wine  obtained  from  this  grape 
in  suitable  localities  is  well  flavored,  with  good  bouquet  and  body  and 
sufficient  alcohol.  The  points  of  superiority  of  this  grape  over  the 
true  Pinot  Blanc  are  its  better  bearing  qualities  (in  California),  its 
superior  aroma,  and  its  greater  adaptability  to  various  soils. 
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Record  of  Trsatmbnt. 

No.  776.  Pinot  Chardonay^  from  J.  T.  Doyle,  Capertino.  Received  October  26, 1887,  in 
fair  condition.  The  bunches  were  of  fair  size  and  characteristic  shape,  well  filled,  but 
showing  some  early  coulure ;  the  berries  were  somewhat  overripe  and  sunburned,  very 
sweet,  but  with  good  acid.  The  must  showed  25.65%  of  solid  contents  by  spindle  and 
0.48%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  76^,  and  the  maximum 
reacned  was  84^,  on  the  third  day.    The  fermentation  was  over  on  the  sixth  day. 

On  the  tenth  day  the  wine  was  drawn  from  the  lees.  At  eight  weeks  it  was  still  a 
little  cloudy,  but  snowed  good  aroma  and  characteristic  flavor ;  it  was  full-bodied  and 
of  medium  acid.  Three  weeks  later  it  was  racked  and  pasteurized  for  safety.  At  three 
months  and  a  half  it  was  clear  and*  had  developed  some  bouquet ;  it  had  good  body  and 
full  acid.  At  eight  months  the  bouquet  was  much  improved,  but  the  wine  was  not 
quite  clean-tasting. 

No.  849.  Pinot  Chardonay^  from  J.  T.  Doyle,  Cupertino.  Received  September  18, 1888. 
in  fair  condition.  Most  of  the  bunches  were  very  compact,  triangular,  double  shoulderea 
or  winged ;  some  showed  a  great  deal  of  early  coulure  and  sunburn.  The  overripe  and 
crushed  berries  were  removed  before  crushing.  The  must  showed  21.57  of  solid  contents 
by  spindle  and  0.45%  of  acid.  The  grapes  were  fermented  with  X\]4  lbs.  of  the  pomace 
of  No.  835,  Gamal  Teinturier,  from  Cupertino,  as  a  red  wine.  » 

At  six  weeks  the  wine  was  racked  and  taken  to  the  cellar.  At  ten  weeks  it  was  clear, 
but  lacking  in  color^  showed  good  aroma,  but  was  not  quite  clean-tasting.  Seven  weeks 
later  it  was  pasteurized  for  safety.  At  eight  and  a  half  months  it  was  racked  and  put 
in  glass.  It  was  clear  and  sound.  At  fifteen  months  it  had  improved,  and  tasted 
mature  and  finished.  At  seventeen  months  it  was  bright  and  sound,  with  faint  bouquet 
and  agreeable  flavor,  having  the  smoothness  of  a  white  wine.  At  two  years  and  five 
months  it  had  improved  in  bouquet,  fiavor,  and  general  quality,  and  the  color  had 
become  brighter. 

No.  858.  Pinot  Chardonay^  from  J.  Gallegos,  Mission  San  Jos^.  Received  September 
25, 1^8.  The  bunches  were  small  and  compfK^t  The  must  showed  24.24';  of  bolid  con- 
tents by  spindle  and  0.48%  of  acid.  The  fermentation  was  made  in  a  hot  chamber  at  a 
temperature  of  93°.    The  wine  was  poor  from  the  start,  and  soon  became  quite  spoiled. 

No.  1110.  Pinot  Chardonay^  from  J.  T.  Doyle.  Cupertino.  Received  September  27, 
1889,  in  poor  condition— crushed,  shriveled,  and  overripe.  The  bunches  were  close  and 
small  to  medium  in  size.  The  must  showed  23.5%  of  solid  contents  by  spindle  and  OAV}'^ 
of  acid.  The  fermentation  was  violent,  reaching  a  maximum  temperature  of  81.5°  on 
the  third  day,  and  expelling  much  foam  from  the  bung-hol6. 

In  six  wecKs  the  wme  was  clear,  with  little  aroma,  but  otherwise  of  very  eood  (quality. 
At  four  months  it  had  improved ;  but  as  the  lees  showed  unsound  germs,  tne  wine  was 
pasteurized.  Six  weeks  later  it  was  bright,  of  pleasing  fiavor  and  delicate  bouquet.  At 
one  year  it  was  in  good  condition,  of  good  bouquet,  and  mature.  It  was  racked  for  the 
fourth  time,  and  part  put  in  bottle.  1*  our  montns  later  the  wine  in  wood  was  bright,  of 
fine  flavor,  good  oody  and  acid,  and  well  matured.  The  lees  showed  a  good  deal  oi  8. 
p<utorianu3.  At  eighteen  months  the  wine  bottled  atone  year  was  bright,  clean-tasting, 
and  sound,  of  higher  character  than  that  in  the  keg ;  the  rest  was  bottled  at  this  time. 
A  year  later  the  wine  first  bottled  was  as  good  as  before,  while  that  bottled  at  eighteen 
months  had  deteriorated.  At  three  years  and  five  months  little  change  was  to  be  per- 
ceived in  the  wines. 

No.  1121.  Pinot  Chardonay,  from  J.  Gallegos,  Mission  San  Jos^.  Received  October  1, 
18^,  in  fair  condition.  The  bunches  were  very  close  and  some  of  the  berries  dried  up. 
The  grapes  were  very  ripe,  and  the  must  showed  25.0%  of  solid  contents  by  spindle  and 
0.46%  of  acid.  The  grapes  were  fermented  with  No.  1122,  Pinot  blanc,  from  Mission  San 
Jos4,  in  equal  proportions.  The  must  reached  its  maximum  temperature  on  the  third 
day,  and  was  dry  on  the  sixth. 

On  the  seventh  day  the  wine  was  racked  off  the  thick  lees.  In  six  weeks  it  was 
clear,  of  very  light  color,  good  aroma,  marked  fiavor,  medium  acid,  full  alcohol  and  body; 
in  general,  of  very  pleasing  character.  At  this  date  it  was  racked  and  taken  to  the 
cellar.  At  four  months  it  was  bright  and  well  developed,  but  was  not  quite  clean- 
tasting.  Two  months  later  it  was  bright  and  was  racked  for  the  third  time.  The  lees 
were  examined  and  no  unsound  germs  foiuid.  They  were  examined  again  at  ten  and  at 
fifteen  months,  and  only  a  few  acetic  germs  found.  At  eighteen  months  it  was  bright  and 
of  good  bouquet  and  rich  fiavor,  but  somewhat  injured  by  too  much  access  of  air.  At  this 
date  the  wine  was  put  into  glass.  At  two  years  and  half  the  wine  bottled  at  six  months 
had  deteriorated,  while  that  bottled  at  eighteen  months  was  bright  and  of  good  quality, 
but  not  of  very  high  bouquet.    A  year  later  the  wine  had  much  improved  in  bouquet. 

No.  1375.  'Pinot  Chardonay,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  17, 1800,  in  fair  condition ;  a  few  grapes  dried,  maturity  complete.  The 
must  showed  21.3%  of  solid  contents  by  spindle. 

No.  1357.  Pinot  Chardonay ^  from  Mission  San  Jos6.  A  sample  for  must  analysis 
arrived  October  14, 1800,  in  good  condition,  and  mature.  The  bunches  were  well  filled 
and  the  grapes  agreed  well  with  Pulliat's  description.  The  must  showed  24.8%  of  solid 
contents  by  spindle. 

No.  1620.  Pinot  Chardonay.  from  J.  Gallegos,  Mission  San  Jos^.  A  sample  for  must 
analysis  arrived  October  1,  1890,  in  good  condition,  and  mature.  The  must  showed 
22.75./  of  solid  contents  by  spindle. 
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No.  1533.  Pinot  CKardonay,  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  8,  1891,  in  poor  condition;  very  small,  sunburned,  and  not  properly 
ripened.    The  must  showed  24.7%  of  solid  contents  by  spindle. 

No.  1622.  Pinot  Chardonay,  from  Tulare  station.  A  sample  for  must  analysis  arrived 
September  1, 1892,  in  good  condition.  The  must  showed  24.35%  of  solid  contents  by  spindle. 

No.  1735.  Pinot  Chardonay^  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  13, 1892,  in  good  condition.  The  must  showed  25.9%  of  solid  contents  by 
spindle. 

No.  1840.  Pinot  Chardonay^  from  Amador  station.  A  sample  for  must  analysis 
arrived  September  8, 1893,  in  good  condition.  The  bunches  were  small,  cylindrical,  and 
compact;  the  berries  small,  fleshy,  tasteless,  not  quite  mature.  The  must  showed 
22.4%  of  solid  contents  by  spindle. 

No.  1940.  Pinot  Chardonay,  from  Tulare  station. .  A  sample  for  must  analysis  arrived 
October  18, 1893,  in  good  condition.  The  bunches  were  small,  short^cylindrical,  compact ; 
the  berries  of  medium  size,  slightly  ovoid,  flavorless,  somewhat  sun-dried.  The  must 
showed  23.7%  of  solid  contents  oy  spindle. 

No.  2093.  Pinot  Chardonay,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  November  6, 1893,  in  good  condition.  The  bunches  were  small,  compact,  cylin- 
drical, with  a  smcAl  wing  or  shoulder ;  the  berries  small,  round,  pulpy  but  soft,  very 
sweet,  but  very  few  shriveled.    The  must  showed  25.5%'  of  solid  contents  by  spindle. 
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»  SAUTERNB  TYPE. 

The  attempt  to  reproduce  European  types  of  wines  in  California  has 
been  particularly  successful  in  the  case  of  Sauternes,  and  there  is  little 
doubt  Ibat  if  we  could  afford  to  exercise  the  minute  care  of  some  of  the 
wine-makers  of  the  Gironde,  some  of  our  products  would  equal  their 
"premiers  crus."  It  is  a  well-recognized  fact  in  the  Sauternes  district 
that  the  superiority  of  the  "premiers  cms"  over  the  "deuxiemes  crus"  is 
due,  in  most  cases,  principally  to  the  exercise  of  greater  care  and  skill, 
and  not  to  superiority  of  soil  or  location.  Vineyards  which  formerly 
produced  wines  of  second  quality,  now,  by  the  adoption  of  better  methods, 
are  made  to  produce  wines  of  first  quality.  This  plainly  indicates  the 
direction  in  which  our  efforts  to  improve  our  Sauternes  should  tend. 
Though  we  will  probably  never  find  it  profitable  to  gather  the  grapes 
berry  by  berry,  as  is  done  at  Ch&teau-Iquem,  we  may  very  much  improve 
the  average  quality  of  our  grapes  by  intelligent  pruning  and  cultivation 
of  the  vines.  Even  the  selection  of  bunches  is  at  present  impracticable 
with  the  unpracticed  pickers  who  must  usually  be  employed. 

One  of  the  most  important  objects  to  be  kept  in  view,  therefore,  is 
uniformity  in  the  ripening  of  the  grapes.  This  is  almost  impossible  by 
the  ordinary  method  of  pruning  the  vines  to  a  head  and  tying  the  long 
.  canes  up  to  a  stake.  By  this  method  the  grapes  on  different  parts  of 
the  vine  are  exposed  to  very  different  conditions  of  light,  heat,  and 
moisture.  This  is  particularly  the  case  with  the  Sauterne  varieties,  on 
account  of  their  heavy  foliage  and  their  habit  of  producing  both  on  the 
spurs  and  on  the  canes.  Some  method  of  training,  therefore,  should  be 
adopted  which  will  place  every  bunch  as  nearly  as  possible  under  the 
same  conditions  of  exposure.  This  is  probably  most  easily  and  eco- 
nomically obtained  by  the  use  of  a  single  wire  at  about  fifteen  inches  from 
the  soil,  to  which  the  vines  are  tied.  The  Sauterne  varieties  lend  them- 
selves very  readily  to  this  method  of  training,  and  the  greater  regularity 
of  bearing,  as  well  as  of  ripening,  amply  repay  the  extra  outlay. 

The  Semillon,  Sauvignon  blanc,  and  Muscadelle  are  the  varieties  from 
which,  here  as  in  France,  the  finest  Sauternes  are  made.  For  good  wines 
of  the  second  grade  a  certain  proportion  of  Sauvignon  vert  is  without 
doubt  an  improvement  on  Folic  blanche,  which  is  used  for  this  purpose 
in  France. 

SEMILLON. 

(See  Vit.  Kept.  1883-85,  p.  119;  18S5-86,  p.  92.) 
Synonyms :  Colombier ;  Chevrier ;  Goulu  blanc. 

Descriptidn, — Rather  vigorous;  canes  semi-erect,  vigorous,  long,  slightly 
flattened,  mahogany  colored,  and  with  fairly  long  internodes;  leaves 
large,  thick,  three  or  five  lobed;  petiolar  sinus  U-shaped,  lower  lateral 
sinuses  deep;  teeth  short,  unequal,  generally  obtuse;  upper  surface  pale 
green,  glabrous,  wavy;  lower  surface  slightly  downy;  bunch  large,  well 
filled,  conico-cylindrical,  winged;  berries  of  good  size,  nearly  round,  trans- 
parent and  of  a  fine  golden  color  when  mature,  sweet,  thin-skinned,  and 
with  a  marked  and  agreeable  flavor.   The  grapes  ripen  in  the  second  epoch. 

The  Semillon  is  perhaps  the  most  famous  of  the  French  white  grapes, 
uniting  excellence  of  quality  with  abundance  of  production  in  a  more 
marked  degree  than  any  other  variety.  Mixed  with  the  Sauvignon  and 
the  Muscadelle,  it  produces  the  highest  class  Sauternes.     The  vines  have 
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unfortunately  the  defect  of  starting  too  soon,  and  thus  being  exposed  to 
injury  by  frost;  they  are  also  subject  to  rots,  b\A  resist  Peronospora  well. 
The  soil  best  suited  to  this  variety  is  a  strong,  calcareous  clay  on  a 
gravelly  marl  subsoil. 

This  grape  has  given  satisfaction  in  more  localities  in  California  than 
perhaps  any  other  white  variety  that  has  been  tried.  It  is  especially 
valuable  in  the  warmer  parts  of  the  coast  valleys.  It  has  been  planted 
somewhat  extensively  in  Napa,  Sonoma,  Santa  Clara,  and  Alameda, 
proving  itself  a  vigorous  grower,  shading  its  grapes  well,  a  reliable  bearer, 
though  at  times  subject  to  coulure,  comparatively  free  from  disease,  and 
easy  to  graft  upon  resistant  stocks.  It  has  produced  satisfactory  crops, 
both  with  long  and  with  half-long  pruning;  it  is  especially  adapted  to 
the  curved-cane  system  of  pruning,  which  is  practiced  in  the  Sauterne 
district,  where  this  variety  originated.  In  France  it  is  often  pruned 
short,  but  with  the  wide  planting  i;sual  in  California  it  requires  long  or 
half-long  canes  to  yield  satisfactory  crops.  It  is  reported  as  yielding 
from  1^  to  2  tons  per  acre  on  light  hill  soils,  and  from  4  to  5  tons  per  acre 
on  rich  and  valley  soils.  The  average  yield  for  three  years  at  the  experi- 
mental plot  in  Santa  Clara  County  was  3.68  tons  per  acre  for  the  long- 
pruned  and  1.21  tons  for  the  short-pruned  vines.  At  the  Fresno  and 
Tulare  experimental  plots  the  yield  has  been  very  small,  not  exceeding 
1  ton  per  acre.     In  San  Diego  it  is  reported  as  a  shy  bearer. 

The  must  is  characterized,  in  general,  by  somewhat  high  sugar  con- 
tents and  low  to  medium  acid;  the  wine  is  therefore  very  apt  to  retain 
a  little  sugar  after  fermentation,  making  it  very  suitable  for  the  produc- 
tion of  wines  similar  to  the  Sauternes  which  it  produces  in  France. 
Notwithstanding  its  failure  to  ferment-out  quite  dry,  it  is  not  a  difficult 
wine  to  handle.  With  proper  care,  and  without  the  deplorably  exces- 
sive use  of  sulphur  fumes  in  which  some  wine-makers  indulge,  it  may 
be  brought  into  perfect  condition.  The  large  quantities  of  sulphurous 
acid  with  which  some  of  our  otherwise  good  California  wines  are  impreg- 
nated cannot  be  too  strongly  deprecated,  for  it  is  not  only  injurious  to 
their  quality  and  wholesomeness,  but  is  also  unnecessary.  Thle  proof  of 
this  is  that  there  are  some  most  excellent  California  Sauternes  on  the 
market,  which  are  quite  or  very  nearly  free  from  any  sulphurous  taint, 
showing  that,  at  most,  there  has  been  but  a  very  limited  and  reasonable 
use  of  sulphur  fumes  in  their  preparation,  and  that  it  is  therefore  pos- 
sible, by  careful  handling,  to  avoid  the  use  of  any  such  excess  as  is  now 
shown,  even  by  some  very  prominent  brands. 
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Rbcobd  of  Trbatmbkt. 

No.  745.  Semillon,  from  J.  T.  Doyle,  Cupertino.  Received  October  18, 1887,  in  fair  con- 
dition. The  grapes  were  from  long-pruned  vines.  M'any  of  the  berries  were  dry  or  half- 
dried  and  some  crushed,  but  none  moldy.  The  bunches  were  of  good  size,  well 
shouldered,  and  with  little  or  nocoulure.  The  must  showed  24.89%  of  solid  contents  by 
spindle  and  0.60%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  75°,  and  the 
maximum  reached  was  89°,  on  the  second  day.  The  fermentation  was  over  on  the 
twelfth  day,  and  the  wine  was  drawn  off  on  the  fourteenth. 

At  two  months  the  wine  showed  a  very  pronounced  aroma,  but  less  marked  than  that 
of  No.  750;  the  acid  was  very  agreeable.  A  month  later  it  was  racked  for  the  second 
time.  At  eight  months  it  was  pleasant  and  vinous,  had  developed  some  bouquet,  was 
heavy-bodied,  and  with  pleasing  but  rather  low  acid.  The  flavor  was  exceedingly 
agreeable,  but  not  so  marked  as  that  of  No.  760.  Two  weeks  later  the  lees  showed  some 
unsound  germs,  so  the  wine  was  drawn  off  and  pasteurized.  At  ten  months  the  wine 
was  in  eood  condition,  with  characteristic  and  fairly  developed  bouquet,  of  medium 
acid  andalcohol ;  on  the  whole,  very  pleasing. 

No.  750.  Semillon,  from  J.  T.  Doyle,  Cupertino.  Received  October  19, 1887,  in  good 
condition.  The  grapes  were  from  long-pruned  vines  of  another  row  than  No.  745.  The 
grapes  were  in.  good  condition,  and  more  highly  flavored  than  those  of  No.  745.  The 
must  showed  24.04%  of  solid  contents  by  spindle  and  0.54;,^  of  acid.  The  temperature  of 
the  grapes  at  crusning  was  73°,  and  the  maximum  reached  was  83°,  on  the  second  day. 
The  must  was  aerated  twice  on  the  second  and  third  days,  and  once  on  the  third  and 
fourth.    In  six  days  the  wine  was  nearlv  dry  and  clear. 

In  ten  days  the  wine  was  drawn  off  the  lees.  At  two  months  it  was  slightly  cloudy, 
with  good  aroma  and  medium  acid.  ,  At  three  months  it  was  racked  for  the  second  time, 
and  at  four  months  racked  and  pasteurized.  At  eight  months  it  was  bright,  with  pro- 
nounced and  characteristic  aroma,  heavy  body,  and  pleasant  acid  ;  wine  soft  and  pleas- 
ing, but  almost  too  highly  flavored. 

No.  768.  Semillon^  from  J.  T.  Doyle,  Cupertino.  Received  October  20, 1887,  in  good 
oondition.  The  grapes  were  from  short-pruned  vines,  and  were  somewhat  larger  and 
less  dried-up  than  tne  grapes  from  long-pruned  vines ;  they  also  showed  less  coulure 
and  more  delicate  flavor.  The  must  showed  25.26%  of  solid  contents  by  spindle  and 
0.44%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  78P,  and  the  maximum 
reacned  was  81.5°,  on  the  third  day.    The  fermentation  was  over  on  the  tenth  day. 

At  two  weeks  the  wine  was  drawn  off  the  thick  lees  and  taken  to  the  cellar.  At  two 
months  it  was  still  cloudy,  but  soft,  clean-tasting,  and  sound ;  its  aroma  and  flavor 
were  well  marked,  but  more  delicate  than  those  of  the  wines  from  long-pruned  vines. 
At  three  months  the  wine  was  racked  for  the  second  time,  and  at  six.  months,  as  the 
lees  showed  some  unsound  ferments,  it  was  racked  again  and  pasteurized.  On  account 
of  the  smallness  of  the  quantity,  it  was  put  in  glass.  At  eight  months  it  was  bright, 
with  well-developed  and  characteristic  bouquet,  somewhat  nigh  and  sharp  acid  for 
Semillon,  heavy-bodied,  and  not  quite  clean-tasting. 

No.  899.  Semillon,  from  J.  T.  Dovle.  Cupertino.  Received  October  10,  1888,  in  fair 
condition.  The  grapes  were  from  short-pruned  vines,  and  showed  a  great  deal  of  early 
coulure ;  some  bunches  had  dried  and  half-dried  berries.  The  must  showed  23.64')'  of 
solid  contents  by  spindle  and  0.34%  of  acid.  The  temperature  of  the  grapes  at  crushing 
was  76°,  and  the  maximum  reached  was  83°,  on  the  tnird  day.  Fermentation  was  over 
on  the  twelfth  day,  when  it  was  drawn  off. 

At  one  month  the  wine  was  racked  off  and  taken  to  the  cellar.  At  three  months  it 
was  clear,  of  good  aroma,  medium  body ;  in  general,  pleasing  and  sound.  Two  months 
later  the  lees  showed  some  unsound  germs,  so  the  wine  was  drawn  off  and  pasteurized. 
At  eight  months  it  was  racked  again ;  it  showed  more  flavor  and  aroma  tnan  No.  900, 
and  had  developed  well  since  the  last  tasting.  At  sixteen  months  an  examination  of 
the  lees  showed  no  unsound  germs ;  the  wine  was  bright  and  tasted  mature,  but  had 
developed  ver^  little  bouquet.  A  month  later  it  was  put  into  glass.  At  two  years  and 
four  months  it  was  bright,  clean-tasting,  smooth,  and  agreeable,  but  without  very 
marked  flavor  or  bouquet.  At  three  years  the  wine  had  made  some  deposit  in  the 
bottles,  so  it  was  rebottled.  Six  months  later  the  wine  was  bright,  had  made  little 
deposit,  showed  ^ood  bouquet,  flavor,  body,  and  alcohol.  At  four  years  it  was  a  well- 
developed,  rich  wme,  of  fine  character. 

No.  900.  Semillonj  from  J.  T.  Doyle,  Cupertino.  Received  October  10,  1888,  in  good 
condition.  The  grapes  were  from  long-pruned  vines,  and  showed  less  coulure  than  No. 
899,  and  fewer  dried  berries.  The  must  showed  22.81%  of  solid  contents  by  spindle  and 
0.34%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  77°,  and  the  maximum 
reached  was  85°,  on  the  third  day.  Fermentation  was  over  on  the  twelfth  day,  when 
the  wine  was  drawn  off. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it  was 
almost  clear,  of  medium  acid,  full  alcohol,  and  fair  aroma.  Two  months  later  a  micro- 
scopical examination  of  thq  lees  showed  no  unsound  germs,  and  the  wine  was  racked 
for  the  third  time.  At  ten  months  it  was  not  quite  bright,  but  showed  some  bouquet 
and  agreeable  flavor;  general  quality,  smooth  and  good.  At  thirteen  months  the  wine 
was  nearly  bright ;  some  wine  in  bottle  was  clear  and  sound,  but  undeveloped.    At 
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sixteen  months  the  microscope  showed  the  lees  to  be  sound;  the  wine  was  briehti 
improved  in  bouquet  and  flavor,  and  nearlv  mature.  It  was  at  this  time  superior  to  No. 
809,  which  was  in  a  smaller  keg.  Two  weeks  later  it  was  racked  again.  At  twenty-one 
months  the  lees  showed  a  few  bitter  germs,  but  the  wine  was  bright^  of  fine  amber  color, 
rich  bouquet  and  flavor,  clean-tasting,  and  mature.  After  this,  as  the  wine,  was  not 
bottled,  it  deteriorated. 

No.  1015.  Semillon,  from  Fresno.  A  sample  for  must  analysis  was  received  August 
20, 1888,  perfectly  ripe,  but  in  bad  condition.  The  grapes  were  typical  in  appearance, 
but  had  little  of  the  characteristic  flavor  of  the  variety.  The  must  showed  26.9%  of 
solid  contents  by  spindle  and  0.31%  of  acid. 

No.  1131.  SemiUorij  from  J.  T.  Doyle,  Cupertino.  Received  October  1, 1889,  in  fair  con- 
dition. The  grapes  were  typical  in  appearance  and  fully  ripe,  some  of  the  berries  being 
dried.  The  must  showed  24.1%  of  solid  contents  by  spindle  and  0.41%  of  acid.  The 
grapes  were  fermented  with  No.  1134,  Sauvignon  blanc,  from  Cupertino.  The  tempera- 
ture of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  8L5°,  on  the 
third  day.  The  wine  was  dry  on  the  fourth  day,  and  was  drawn  off.  The  proportion 
in  which  the  grapes  were  mixed  was  Semillon  six  seyenths  and  Sauvignon  one  seventh. 

In  two  months  the  wine  was  clear,  of  very  light  color,  full  and  agreeable  flavor,  but 
not  very  marked  aroma,  clean  taste,  medium  acid,  and  good  body.  At  this  time  the 
wine  was  racked  for  the  second  time  and  taken  to  the  cellar.  Six  weeks  later  the  wine 
was  in  good  condition,  of  very  pleasing  flavor,  and  generally  improved  and  promising. 
The  lees  were  examined  under  the  microscope,  and  found  to  be  sound.  The  lees  were 
examined  again  at  nine  and  at  fifteen  months,  and*  no  unsound  germs  found.  At  eight 
months  the  wine  was  bright,  clean-tasting  and  good,  but  not  very  well  developed.  At 
fifteen  months  it  had  developed  some  bouquet,  and  was  a  wine  of  high  quality.  At 
seventeen  months  some  wine  which  had  been  put  in  glass  at  seven  months  was  tasted ; 
it  was  bright  and  had  made  no  deposit,  but  it  was  not  as  well  developed  as  the  wine  in 
wood.  At  this  date  the  wine  was  racked  again,  and  some  put  in  bottles.  The  rest  was 
bottled  at  twenty  months.  At  two  vears  and  five  months  the  wine  bottled  at  seven 
months  showed  very  full  and  characleristic  flavor  and  aroma,  but  was  not  quite  clean- 
tasting.  That  bottled  at  seventeen  months  was  less  marked  in  character,  but  very 
smootn  and  pleasing;  the  wine  bottled  later  was  not  quite  equal  to  the  latter.  A  year 
later  the  wine  bottled  at  seventeen  months  retained  its  high  quality,  and  had  changed 
little. 

No.  1216.  SemilUm,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must  analysis 
arrived  August  25,  1890,  in  somewhat  damaged  condition,  and  overripe.  The  juice 
showed  25.9%  of  solid  contents  by  spindle. 

No.  1329.  SemiUoftf  from  Cupertino.  Arrived  October  13. 1890,  in  fair  condition ;  some 
dried  berrie&    The  sample  was  for  must  analysis  only ;  solid  contents  by  spindle,  23.7%. 

No.  1556.  Semillon,  from  Paso  Robins  station.  Arrived  October  8, 1891^  in  fair  condi- 
tion. The  sample  was  for  must  analysis  only :  small  bunches  of  fair-sized  berries,  a 
little  sunburnt,  mature.    Solid  contents  by  spindle,  26.9%. 

No.  1648.  SemiUon,  from  Paso  Robles  station.  A  sample  for  must  analysis  only, 
arrived  September  16, 1892,  in  good  condition.    Solid  contents  by  spindle,  22.15%. 

No.  1668.  SemiUonj  from  Tulare  station.  Arrived  September  19, 1892,  in  good  condi- 
tion. The  grapes  were  crushed  the  same  day,  and  fermented  with  No.  16^.  Sauvignon 
Vert,  from  the  same  locality.  The  must  showed  24.0%  of  solid  contents  by  spindle.  Fer- 
mentation was  somewhat  slow,  but  thorough ;  attained  its  maximum  of  82^  on  September 
2dcL  and  was  through  September  28th,  when  the  wine  was  drawn  off. 

The  wine  was  racked  three  times  during  the  first  year.  At  three  months  it  was  per- 
fectly dry  and  bright,  became  slightly  cloudy  during  the  spring  months,  but  cleared 
again  ana  remained  sound  to  the  end.  The  wine  was  at  first  smooth  and  agreeable,  of 
low  acid,  with  some  bouquet  and  flavor;  at  one  year  it  was  not  so  good,  lacking  some- 
what in  freshness  and  cleanness  of  after-taste. 

No.  1739.  SemiUon,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  in  good  condition.    Solid  contents  by  spindle,  25.5%. 

No.  1657.  SemiUon,  from  Amador  station.  A  sample  for  must  analysis  arrived  on 
September  19, 1892,  in  poor  condition.    Solid  centents  oy  spindle,  23.65%. 

No.  1796.  SemiUon,  from  Tulare  station.  Received  August  31. 1893,  in  good  condition. 
Bunches  of  good  size  and  fairly  well  filled ;  grapes  rather  soft  ana  juicy,  with  little  flavor. 
Must  showed  21.5%  of  solid  contents  by  spindle.  Fermentation  was  quick,  but  cool,  last- 
ing five  days  andf  attaining  a  maximum  temperature  of  82®.  On  the  sixth  day  ^m 
crushing  the  wine  was  drawn  off. 

The  wine  was  clear,  and  was  racked  four  weeks  after  crushing.  At  four  months  the 
wine  was  bright,  with  a  little  bouquet  and  flavor,  fuller  acid  and  fresher  taste  than  most 
of  the  Tulare  wines.  After  this  it  deteriorated,  becoming  events^  on  account  of  the  small 
size  of  the  keg. 

No.  1818.  SemiUon,  from  Amador  station.  Received  September  8, 1893,  in  good  con- 
dition. Berries  in  small  bunches,  small,  well  colored,  and  of  good  but  not  pronounced 
flavor.    Must  showed  20.9%  of  solid  contents  by  spindle. 

14 — V 
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No.  2030.  Semillon,  from  J.  T.  Doyle,  Cupertino.  Arrived  October  31, 1883,  in  good  con- 
dition. Bunches  ana  berries  were  of  medium  size;  grapes  juicv,  thin-skinned,  highly 
flavored,  and  mature.  The  sample  was  for  must  analysis  only;  solid  contents  by 
spindle,  24.55%. 

SAUVIGNON   BLANC. 

(See  Vit.  Kept.  1883-85,  p.  120.) 
Synonyms:  Sauvignon  jaune;  Blanc  Fum4. 

The  Sauvignon  is  more  widely  distributed  than  the  Semillon,  as  it  forms 
not  only  an  important  ingredient  of  the  wines  of  the  Sauterne  type  in  the 
Gironde,  but  is  also  well  known  southward  to  the  Pyrenees,  northward 
to  the  Loire,  and  eastward  to  the  Rhone.  Being  only  of  fair  vigor  and 
rather  a  shy  bearer,  but  of  high  quality,  it  is  chiefly  used  in  blending 
with  both  red  and  whiter  wines  of  other  varieties,  to  which  it  imparts  its 
fine  and  delicate  flavor,  while  at  the  same  time  losing  the  slight  harsh- 
ness that  characterizes  its  wines  during  the  first  years.  The  Sauvignon 
is  pruned  short  in  the  Sauterne  district,  and  this  should  be  done  wherever 
the  soil  is  noi  rich,  as  otherwise  the  vine  will  be  too  soon  exhausted.  It 
ripens  somewhat  aifter  the  middle  of  the  season.  At  Natoma  the  grapes 
were  gathered  fairly  ripe  on  September  6th,  fully  ripe  on  September 
17th,  with  the  Semillon,  and  overripe  on  September  30th. 

Description. — Vine  less  vigorous  than  the  Semillon,  and  with  smaller 
canes;  leaves  medium  to  small,  round,  generally  three-lobed,  with  closed 
sinuses,  glabrous  and  dark  green  above  and  with  a  flocculent  down  below; 
bunches  small,  conico-cylindrical,  close;  berries  of  medium  size,  slightly 
oval,  on  slender  pedicels,  juicy,  with  thick  but  tender  skin,  and  very 
aromatic  flavor. 

^he  Sauvignon  has  shown  that  it  retains  its  distinctive  and  high  qual- 
ity at  least  in  the  coast  counties  of  California,  but  its  bearing  has  been 
deficient.  It  has  not  shown  itself  to  be  as  well  adapted  to  our  conditions 
as  the  Semillon,  and  should  only  be  planted  in  small  quantity  to  give 
character  to  more  neutral  grapes.  In  the  rich  soils  of  the  interior  valleys 
it  loses  a  great  part  of  its  character.  It  is  pruned  short  in  the  Sauterne 
district,  but  seems  to  need  long  canes  in  California.  The  grapes  ripen 
later  than  those  of  the  Riesling  and  earlier  than  those  of  the  Sauvignon 
vert;  they  easily  and  constantly  attain  a  full  percentage  of  sugar,  and 
maintain  their  acid  well,  even  in  the  San  Joaquin  Valley. 
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No.  1032.  Sauvignon  blanCj  from  Mar^herita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  September  2, 1889,  in  fair  condition.  The  grapes,  which  were  very 
ripe,  were  of  typical  appearance,  but  lacked  the  Qharacteristic  flavor  of  the  variety.  The 
must  showed  23.76%  oi  solid  contents  by  spindle  and  0.79%  of  acid. 

No.  1134.  Sauvignon  hlanCj  from  J.  T.  Doyle,  Cupertino.  Received  October  3, 1889,  in 
good  condition,  and  mature.  The  bunches  were  small,  cylindrical,  and  rather  compact; 
the  berries  from  small  to  average,  slightly  oval,  with  rather  thick  but  tender  skin,  ereen, 
and  covered  with  brownish  spots;  flesh  tender  and  juicy,  and  with  very  marked  flavor. 
The  must  showed  26.1%  of  solid  contents  by  spindle  and  0.58%  of  acid.  The  grapes  were 
fermented  with  No.  1131,  Semillon. 

No.  1317.  Sauvignon  blanCt  from  J.  T.  Doyle,  Cupertino.  Received  October  13, 1890,  in 
rather  poor  condition.  The  must  showed  26.0%  of  solid  contents  by  spindle  and  0.58%  of 
acid.  The  temperature  of  the  grapes  at  crusning  was  65°,  and  the  maximum  reached 
was  80°,  on  the  fourth  day.    The  wme  was  drawn  off  the  thick  lees  on  the  seventh  day. 

At  three  weeks  the  wine  was  still  cloudy.  At  six  weeks  it  was  quite  clear,  had  good 
aroma,  fall  and  pleasing  flavor,  medium  acid,  good  body,  and  was  generally  of  good 
quality.  At  four  months  the  wine  was  racked  for  the  second  time.  Examinations  of 
tne  lees  at  six  weeks  and  at  three  months  showed  no  bad  germs.  At  five  months  a 
few  acetic  germs  were  seen,  but  two  months  later  the  lees  were  quite  sound.  At  six 
months  the  wine  was  bright,  sound,  and  maturing  well.  At  fifteen  months  it  was  in  good 
order,  showed  full,  rich  bouquet  and  flavor,  and  was  very  characteristic,  well  matured,  and 
of  high  quality.  At  seventeen  months  it  was  racked  and  part  put  ii^  bottle :  at  twenty- 
two  months  the  rest  was  bottled.  At  three  years  both  bottlin^s  were  brignt  and  had 
thrown  no  deposit.  They  both  showed  good  bouquet  and  full,  nch  flavor ;  that  bottled 
later  was  smoother  and  cleaner-tasting  tnan  the  other,  but  deeper  in  color. 

No.  1464.  Sauvianon  blafie,  from  Fresno.  Received  August  31, 1891,  in  fair  condition. 
The  must  showed  23.5^  of  solid  contents  by  spindle  and  0.76%  of  acid.  The  temperature 
of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  82°,  on  the  third  day. 
On  the  fifth  day  the  wine  was  dry,  and  was  drawn  off  the  thick  lees. 

In  two  weeks  the  wine  was  nearly  clear.  At  six  weeks  it  was  bright,  showed  some 
aroma,  good  flavor,  clean  taste,  and  good  acid.  At  two  months  it  was  racked  and  taken 
to  the  cellar.  At  four  months  it  was  in  good  order,  and  showed  good  bouquet  and  flavor. 
The  lees  were  examined  microscopically  at  four  and  at  seven  months,  and  found  to  be 
sound.  At  seven  months  the  wine  was  bright,  sound,  and  pleasing;  it  was  nearly 
mature,  and  at  nine  months  it  was  bottled.  The  wine  remained  clear  in  the  bottle,  but 
b^ame  flat,  owing  partly  to  the  smallness  of  the  quantity  made. 

SAUVIGNON  VERT. 

(See  Vit.  Rept.  1885-86,  p.  92.) 
Synonyms:  Green  Riesling  (Napa);  Colombar  (in  California);  Colombaud  (?). 

There  is  some  doubt  about  the  identity  of  the  Sauvignon  vert.  In 
this  State  it  is  commonly  called  the  Colombar,  which  is  a  mere  cor- 
ruption of  Colombaud,  a  well-known  French  variety.  The  following 
description  of  the  Colombaud  is  taken  from  Foex:  "  Vine  very  vigorous; 
canes  erect,  thick,  with  medium  internodes;  leaves  of  average  size,  the 
petiolar  sinus  deep  and  almost  closed,  lateral  sinus  shallow,  teeth  sharp 
and  in  two  series,  the  upper  surface  glabrous  and  almost  shining,  the 
lower  surface  slightly  downy;  bunch  of  average  size,  somewhat  irregular, 
winged,  and  close;  berries  large,  spherical,  transparent,  of  a  greenish- 
white,  becoming  yellow  and  a  little  rusty  on  the  side  exposed  to  the  sun, 
thin-skinned,  and  agreeable  to  eat;  they  ripen  somewhat  late." 
.  This  description  serves  very  well  in  most  essentials  for  the  Sauvignon 
vert  as  grown  in  California,  though  the  form  of  the  leaf  is  not  quite  as 
described.  The  Colombaud  is,  like  most  of  the  white  vines  of  Provence, 
very  hardy;  it  grows  well,  even  in  soils  the  least  favorable  to  the  vine. 
On  account  of  its  thin  skin  it  rots  easily  in  damp  places,  and  it  is  sub- 
ject to  coulure  in  poor  soils.  It  is  best  suited  to  rich,  warm,  well-drained 
soils.  On  account  of  its  vigor,  it  resisted  the  phylloxera  longer  than 
almost  any  other  variety  in  the  south  of  Prance. 
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In  California  the  Sanvignon  vert  has  shown  itself  a  very  good  bearer 
almost  everywhere,  except  on  heavy  clay  soils,  where  it  is  apt  (espeoially 
if  pruned  short)  to  develop  too  much  foliage  and  to  be  injured  by  oidium. 
Like  the  Semillon,  it  is  at  home  in  the  hill  soils  of  the  coast  valleys, 
where  it  gives  large  crops,  which  ripen  well  and  develop  high  sugar 
with  comparatively  low  acid.  It  gives  a  wine  of  high  flavor  and  aroma, 
but  not  particularly  robust,  and  which,  unless  blended,  is  diflScult  to 
keep.  In  Tulare  and  Fresno,  on  the  contrary,  it  retains  for  the  locality 
a  relatively  good  amount  of  acid  at  maturity,  and  produces  a  wine  of 
considerable  merit  with  regard  to  quality,  but  as  usual  diflBcult  to  keep 
when  pure. 

Its  bearing  at  Tulare  has  not  been  very  satisfactory,  being  below  two 
tons  per  acre.  It  might  be  used  in  that  locality  as  a  blend  with  neutral 
wines,  on  account  of  its  marked  flavor,  but  there  are  others  more  satis- 
factory for  that  purpose.  When  grown  on  well-drained,  light  soils,  it 
produces  an  excellent  wine  of  the  Sauterne  type,  but  when  grown  on 
richer  soils  the  wine  produced  is  lacking  in  keeping  qualities.  When 
grown  under  the  conditions  where  it  gives  the  best  results,  it  produces 
an  average  of  from  three  to  five  tons  per  acre.  It  has  been  noted  by 
Mr.  F,  Swett,  of  Martinez,  Contra  Costa  County,  that  this  variety  has 
the  valuable  quality  of  bearing  grapes  on  canes  from  adventitious  buds, 
thus  insuring  a  crop  even  after  the  first  growth  of  canes  has  been 
destroyed  by  frost.  At  the  Paso  Robles  experiment  station  this  variety 
has  uniformly  produced  grapes  with  a  particularly  low  percentage  of 
acid,  and  is,  therefore,  not  to  be  recommended  for  that  locality  as  a 
grape  for  dry  wines. 
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No.  667.  Sauvignon  vert^  from  J.  T.  Doyle,  Cupertino.  Received  October  6,  1887,  in 
eood  condition.  The  grapes  were  from  long-pruned  vines,  and  showed  some  coulure. 
Both  bunches  and  hemes  were  large,  the  latter  very  sweet  and  thin-skinned.  The  must 
showed  23.01%  of  solid  contents  by  spindle  and  0.39%  of  acid.  The  temperature  of  the 
napes  at  crushing  was  65°,  and  the  maximum  reached  was  89°,  on  the  fourth  day.  The 
fermentation  was  over  on  the  tenth  day.  At  twelve  days  the  wine  was  drawn  off  the 
thick  lees. 

At  two  months  the  wine  was  bright,  with  little  aroma,  medium  acid,  pleasant,  smooth, 
and  full-bodied.  Five  months  later  the  lees  showed  some  unsound  ^erms.  So  the  wine 
was  drawn  off  and  pasteurized.  Six  weeks  after  pasteurizing  it  was  a  bright,  fine-flavored, 
and  good  wine,  with  pronounced  bouquet,  but  rather  sharp  acid. 

No.  708.  Sauvignon  vert,  from  J.  T.  Doyle,  Cupertino.  Received  October  11, 1887,  in 
good  condition.  The  grapes  were  from  short-pruned  vineB,  and  showed  very  little 
coulure.  The  bunches  were  large  and  full,  contrasting  favorably  with  those  from  the 
long-pruned  vines ;  the  berries  were  smaller,  on  the  average,  in  the  latter  lot  The  must 
showed  25.67%  of  solid  contents  by  spindle  and  0.47%  of  acid.  The  temperature  of  the 
grapes  at  crusning  was  70°,  and  the  maximum  reacned  was  81°,  on  the  third  day.  In 
six  days  the  fermentation  was  over. 

At  three  weeks  the  wine  was  drawn  off  the  lees.  At  two  months  it  was  still  cloudy, 
but  tasted  sound ;  had  light,  pleasant  acid  and  fair  aroma.  A  microscopic  examination 
of  the  lees  showed  no  unsound  germs.  At  three  months  the  wine  was  racked  again, 
and  at  eight  months  it  was  almost  bright ;  it  had  developed  some  bouquet,  and  would 
have  been  a  good  wine  but  that  it  was  not  quite  clean-tastmg. 

No.  724.  Sauvignon  veriy  from  J.  P.  Smith,  Livermore.  Received  October  18,  1887,  in 
good  condition,  although  somewhat  crushed  in  transit  The  bunches  were  large  and 
heavily  shouldered,  but  showed  some  coulure.  The  berries  were  somewhat  smaller  than 
those  of  the  same  variety  from  Cupertino;  they  were  very  juicy,  thin-skinned,  and 
sweet.  The  must  showed  22,67%  of  solid  contents  bv  spindle  and  0.30%  of  acid.  The  tem- 
perature of  the  grapes  at  crushing  was  69.5°,  and  tne  maximum  reached  was  85°^  on  the 
third  day.  In  two  weeks  the  fermentation  was  over.  At  eighteen  days  the  wine  was 
drawn  on  the  lees. 

At  two  months  it  was  still  cloudy,  but  sound  and  agreeable.  At  three  months  it  was 
racked  again.  At  five  months  it  was  racked  for  the  third  time  and  pasteurized.  At 
eight  months  it  was  bright  and  sound ;  it  showed  moderate  acid,  heavy  body,  and  some 
bouquet — altogether,  a  wine  of  very  good  quality. 

Nos.  880  and  881.  Sauvignon  vert,  from  J.  T.  Doyle,  Cupertino.  Received  October  6, 
1888,  in  good  condition.  No.  880  was  from  short-pruned  and  No.  881  from  lone-pruned 
vines.  The  grapes  from  the  long-pruned  vines  showed  the  most  coulure.  The  must 
showed  21.39%  of  solid  contents  by  spindle  and  0.28%  of  acid  for  the  short-pruned  ;  and 
21.55%  of  solid  contents  by  spindle  and  0.27%  of  acid  for  the  long-pruned.  The  grapes 
were  crushed  and  fermented  together.  The  maximum  temperature,  reached  the  third 
day,  was  86.5°,  and  the  time  of  fermentation  eleven  days. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it  was 
clear  and  of  good  flavor  and  aroma ;  but  as  the  lees  were  not  quite  right,  the  wine  was 
pasteurized.  Three  months  after  pasteurizing  it  was  racked  and  part  put  in  bottle. 
At  ten  months  it  was  bright,  of  li^ht  golden  color,  marked  and  agreeable  flavor,  me- 
dium acid,  good  body ;  rather  astringent  for  a  white  wine,  general  quality  good.  A  t 
fourteen  months  the  wine  put  in  bottle  at  six  months  was  perfectly  sound,  of  agreeable 
character,  and  well  developed.  At  sixteen  months  the  lees  were  sound  and  the  wine  was 
in  good  order,  of  good  bouquet  and  advanced  development.  A  month  later  it  was  racked 
again,  and  a  part  bottled.  At  twenty-two  months  the  rest  of  the  wine  was  bottled ;  it  was 
bright,  smooth^  and  agreeable,  with  low  acid ;  the  lees  were  sound.  At  twenty-ei^ht 
months  the  wine  bottled  at  six  months  was  clear,  clean-tasting,  and  of  good  quality^ 
except  for  the  odor,  which  was  not  pleasing ;  that  bottled  at  seventeen  months  had  less 
flavor  than  the  above;  that  bottled  at  twenty-two  months  was  the  only  one  that  had 
made  no  deposit  in  the  bottle,  but  it  had  less  character  than  the  others.  At  three  years 
and  ten  months  the  wine  bottled  at  seventeen  months  was  much  the  best  of  the  tnree ; 
it  was  a  wine  of  hi^h  quality,  full  flavor,  and  rich  bouquet;  it  had  deposited  a  slight  but 
well-settled  deposit 

No.  1018.  Sauvignon  vert,  from  Fresno.  A  sample  for  must  analysis  was  received 
September  2, 1889,  in  fair  condition.  The  grapes  were  overripe,  and  showed  little  of  the 
characteristic  flavor  of  the  varietv.  The  must  showed  24.5%  of  solid  contents  by  spindle 
and  U.46%  of  acid. 

No.  1095.  Sauvignon  vert,  from  Fresno.  Received  September  20,  1889,  in  good  con- 
dition. The  grapes  came  from  the  Margherita  Vineyard,  and  were  less  ripe  than  those 
from  the  experimental  plot.  The  bunches  were  of  medium  size,  cylindrical,  and  winged ; 
the  berries  round,  loose,  soft,  and  juicy,  of  agreeable  but  not  marked  flavor,  and  with 
green,  thin,  but  rather  resistant  skin.  The  must  showed  21.5%  of  solid  contents  by 
spindle  and  0.58%  of  acid.  In  five  days  the  wine  was  nearly  dry,  the  highest  tem- 
perature of  82.5°  being  reached  on  the  third  day. 
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On  the  fifth  day  the  wine  was  racked  off,  but  left  in  the  fermenting-room,  as  it  was 
not  quite  dry.  At  one  month  it  was  still  cloudy,  but  tasted  sound,  though  somewhat 
insipid.  At  two  months  it  was  racked  again  ana  taken  to  the  cellar.  At  four  months 
the  wine  was  still  cloudy,  insipid,  and  of  poor  quality,  but  without  any  very  bad  taste. 
The  lees,  however,  showed  some  germs  of  unsoundness,  and  two  months  later,  as  the 
flavor  was  becoming  affected,  the  wine  was  pasteurized.  At  nine  months  the  wine  was 
bright  and  much  improved,  but  neither  the  odor  nor  the  taste  was  quite  clean.  Two 
months  later  it  was  still  in  good  condition,  but  was  a  wine  of  poor  quality.  After  this 
it  deteriorated. 

No.  llSOj  Sauvtgnon  verL  from  J.  T.  Doyle,  Cupertino.  Received  October  3,  1889,  in 
good  condition.  The  bunches  were  large  and  rather  loose,  well  shouldered j  berries 
unequal,  but  in  general  over-average,  soft  and  very  juicy,  and  with  characteristic  flavor. 
The  must  showed  23.3%  of  solid  contents  by  spindle  and  0.38^  of  acid. 

At  six  weeks,  when  the  wine  was  rackea  for  the  second  time  and  taken  to  the  cellar, 
it  was  nearly  clear,  of  marked  flavor  and  aroma,  medium  acid,  good  bodj,  and  clean 
taste.  Two  months  later  it  was  clear,  smooth,  and  agreeable.  At  this  time  the  lees 
showed  a  few  unsound  germs,  and  four  months  later  the  number  had  increased  and  the 
flavor  was  beginning  to  he  affected,  so  the  wine  was  pasteurized.  A  month  after  pasteur- 
izing the  wine  was  clear,  and  but  little  changed  since  the  last  tasting.  Two  months 
later  it  was  bright,  with  good,  full  bouquet  and  flavor,  clean  taste,  and  m  general  much 
improved.  At  fifteen  months  it  was  bright  and  of  good  bouquet  and  fiavor,  but  tasted 
a  little  exhausted.  At  eighteen  months  the  wine  bottled  at  ten  months  was  tasted ;  it 
was  sound  and  bright,  and  fresher  and  better  than  the  wine  in  the  keg.  At  this  time 
the  rest  of  the  wine  was  bottled.  At  two  years  and  five  months  both  samples  tasted 
somewhat  thin.  A  year  later  the  second  bottling  was  smooth,  full-bodied,  and  agree- 
able, but  was  lacking  in  bouquet. 

No.  1220.  Sauvtgnon  vert,  from  Margherita  Vineyard,  Fresno.  A  sample  for  mast 
analysis  was  received  August  25, 1890,  in  good  condition,  but  overripe.  The  must  showed 
23.7%  of  solid  contents  by  spindle. 

No.  1275.  Sauvi^non  vert,  from  J.  T.  Doyle,  Cupertino.  Received  October  2,  1890. 
Bunches  and  berries  large ;  grapes  juicy,  wet  from  the  rain^  and  slightly  moldy.  Most 
showed  19.3%  of  solid  contents  hy  spindle.  The  fermentation  was  cool  and  somewhat 
prolonged,  attained  a  maximum  temperature  of  79°  on  the  fourth  day,  and  was  nearly 
through  eight  days  after  crushing. 

The  wine  was  racked  twice  before  the  end  of  the  year,  cleared  well,  and  developed 
some  bonq^uet  and  flavor.  At  the  end  of  January  the  lees  showed  a  few  unsound  ^erms, 
and  the  wine  was  pasteurized  for  safety.    The  wine  developed  fairly  well,  acquired  a 

good  bouquet,  but  was  somewhat  deficient  in  fiavor.  At  fourteen  months  the  wine 
isted  mature,  and  some  of  it  was  bottled ;  at  twenty-four  months  the  rest  was  bottled. 
One  year  after  bottling  the  wine  was  bright  and  in  good  order,  but  that  last  bottled  was 
a  little  exhausted. 

No.  1433.  /Sauvtgnon  vertf  from  Tulare  station.  Received  August  27,  1891,  in  good 
condition.    A  sample  for  must  analysis  showed  2a85%  of  solid  contents  by  spindle. 

No.  1455.  Sauvtgnon  vert,  from  Fresno.  Received  August  31, 1891,  in  good  condition. 
The  must  showed  21.5%  of  solid  contents  by  spindle.  Fermentation  lasted  six  days, 
attaining  a  maximum  temperature  of  80°  on  the  fifth  day. 

The  wine  was  racked  at  one  and  at  four  months  from  crushing ;  cleared  rather  slowly, 
but  remained  sound  and  developed  some  bouquet.  At  eight  months  the  wine  was  not 
quite  clear,  showed  some  lactic  germs  in  the  lees,  and  did  not  taste  quite  clean ;  it  was 
racked  into  a  sulphured  keg,  and  two  months  later  was  racked  again.  At  two  years  the 
wine  was  bright  and  sound,  but  with  little  flavor  and  a  slight  taste  of  sulphur. 

No.  1513.  Sauvtgnon  vert,  from  P.  R.  Schmidt,  Calistoga.  Received  September  29, 1891, 
in  good  condition,  and  mature.  The  must  showed  24.25%  of  solid  contents  by  spindle. 
Fermentation  was  very  slow  and  cool,  and  the  wine  was  not  dry  till  about  one  month 
after  crushing. 

The  wine  was  clear  at  two  months,  and  was  racked  at  three  months  for  the  second  time : 
it  had  high  acid  and  was  at  first  very  harsh,  but  at  five  months  the  bouquet  had  developed 
remarkably.  At  fifteen  months  it  was  a  fresh  and  pleasing  wine,  in  first-rate  condition, 
and  mature,  and  was  bottled. 

No.  1514.  Sauvtgnon  vert,  from  Asti,  Sonoma  County.  Received  October  1,  1891,  in 
poor  condition— crushed  and  a  little  moldy.  The  grapes  had  none  of  the  flavor  of 
sauvignon  vert,  and  more  resembled  Orleans  Riesling.  The  must  showed  22.70%  of  solid 
contents  by  spindle.  Fermentation  was  at  its  height  on  the  fourth  day,  with  a  tem- 
perature of  77°,  an<fwas  finished  on  the  eighth  day. 

The  wine  was  racked  twice  during  the  first  three  months ;  it  cleared  well,  and  gave 

Sromlse  of  being  a  good  wine.    At  five  months  it  was  bright,  with  rich  bouquet  and 
avor,  but  somewhat  raw.    At  fifteen  months  it  had  toned  down,  was  mature,  and  of 
high  quality.    At  sixteen  months  it  was  bottled. 

No.  1540.  Sauvignon  vert,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  8,  1891,  in  good  condition ;  grapes  mature,  but  sunburned.  The 
must  showed  25.55%  of  solid  contents  by  spindle. 


8AUTKBNE  TYPE — ^FOLLE  BLANCHE.  217 

« 

Na  1669.  Sauvignon  vertj  from  Tulare  station.  Received  September  19|  1892,  in  good 
condition.  The  must  showed  25.45%  of  solid  contents  by  spindle.  For  fermentation 
record,  see  No.  1668,  Semillon. 

No.  1773^  Sauvignon  vertf  from  Paso  Robles  station.  Sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  28.7%  of  solid  contents 
by  spindle. 

No.  1821.  Sauvignon  vert,  from  Amador  station.  Received  September  8,  1893.  Fine, 
juicy  grapes,  but  without  much  flavor.  The  must  showed  22.6%  of  solid  contents  bv 
sjpindle.  The  fermentation  was  very  slow  and  protracted,  and  the  wine  was  not  in  suf- 
ficient quantity  to  keep. 

No.  1847.  Sauvignon  veri,  from  Tulare  station.  Received  September  15, 1893.  Bunches 
loose,  but  well  filled,  and  of  average  size ;  the  berries  were  of  average  size,  mature,  and 
well  flavored.  The  must  showed  23.7%  of  solid  contents  by  spindle.  The  fermentation 
was  prompt  and  thorough,  attaining  a  maximum  temperature  of  83^  on  the  second  day, 
and  tinishmg  on  the  sixth  day. 

The  wine  cleared  rapidly,  and  at  three  months,  having  been  racked  twice,  was 
bright  At  four  months  it  snowed  marked  bouquet  and  flavor,  a  slight  bitterness,  and 
more  character  than  most  of  the  Tulare  wines.  At  seven  months  it  still  showed  good 
qualities,  but  was  not  perfectly  clean-tasting  and  fresh. 

No.  1961.  Sauvignon-  vert^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  14. 1893,  in  fair  condition.  Bunches  were  of  medium  size,  and  winged ; 
berries  thin-skinnea,  juicy,  highly  flavored,  and  mature.  The  must  showed  29.3%  of  solid 
contents  by  spindle. 

No.  2091.  Sauvignon  vert,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  November  6, 1893,  in  good  condition.  Bunches  large,  shouldered,  a  httle 
coulured  above ;  berries  of  medium  size,  soft,  juicy,  mature.  The  must  showed  24.1% 
of  solid  contents  by  spindle.  ~ 

FOLLE   BLANCHE. 

(See  Vit.  Rept.  188&-85,  p.  124;  1885-86,  p.  93.) 

Synonyms :  Enrageat ;  Plant  de  Dame :  Grosse  Chalosse ;  Grais ;  Rebauche  in  the 
southwest  of  France,  and  Piquepouiile  in  tne  Department  of  Gers. 

The  Folle  blanche  is  too  well  known  at  this  time  in  its  capacity  of  a 
brandy  grape,  and  its  wine  as  a  blend  for  Bordeaux  Clarets,  to  require 
more  than  a  passing  notice  here.  As  a  prolific  bearer  it  has  attracted 
considerable  attention,  but  it  should  not  be  forgotten  that  the  use  of  its 
wine  for  blending  is  practically  limited  by  the  amount  of  blendable  red 
wines — that  is,  wines  having  sufficient  character  and  color  to  stand  the 
dilution  of  these  qualities  without  the  addition  of  something  more 
definite  than  is  supplied  by  the  Folle  blanche.  The  inverse  ratio 
between  quality  and  quantity  cannot  be  too  fully  remembered,  and 
unless  the  practice  of  reducing  all  wines  to  a  common  level,  and  paying 
60  much  per  gallon  of  "  wine "  to  the  producer,  be  supposed  to  be  per- 
petuated, the  world's  habit  of  paying  mainly  for  high  quality  in  wines 
must  be  conformed  to.  It  seems  predicable  of  the  Folle  blanche  that  it 
will  yield  a  better  quality  of  blending  wine  on  valley  land  than  either 
the  Sultana  or  Burger,  in  the  more  northern  regions  of  California. 

Description. — Trunk  short  and  thick;  canes  short,  thick,  of  a  reddish 
color,  with  internodes  of  medium  length;  leaves  of  medium  size,  five- 
lobed,  petiolar  sinus  very  slightly  open,  lateral  sinus  deep  and  open, 
teeth  short  and  obtuse,  superior  surface  deep  green,  glabrous,  slightly 
puckered,  the  red  veins  of  the  inferior  surface  slightly  pubescent;  bunch 
large,  compact,  cylindrical  or  conico-cylindrical;  berries  large,  spher- 
ical, of  a  whitish-green,  acquiring  a  golden  hue  on  the  side  exposed  to 
the  sun,  skin  thick,  resistant,  juicy,  and  sweet.  Ripens  about  the  second 
period  of  PuUiat. 

The  Folle  blanche  is  the  variety  par  excellence  of  the  Charentes  or 
Cognac  region  of  France,  where  it  constitutes  nine  tenths  of  the  vines 
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grown  there.  Its  wine  is  very  acid,  and  has  little  value  for  direct  con- 
sumption, being  all  made  into  brandy.  It  is  valuable,  however,  as  a  blend 
with  the  highly  colored  wines  of  the  "  Midi,"  communicating  to  them 
a  pleasing  freshness  and  remarkable  brilliancy.  This  is  especially  true 
with  regard  to  the  Jaquez  or  Lenoir.  It  is  planted  also  in  considerable 
quantities  in  the  "  Graves  "  region  with  the  high  class  of  grapes  of  this 
type  for  the  production  of  inferior  Sauternes.  It  adapts  itself  to  all  kinds 
of  rich  soils.  It  is  subject  to  spring  frosts,  and  rots  easily  in  wet  years. 
Wherever  the  FoUe  blanche  has  been  tried  in  California  it  has  usually 
supported  its  European  reputation  as  a  heavy  bearer.  Its  average  for 
three  years  at  Cupertino  was  4.6  tons  per  acre;  about  Stockton  it  gives 
good  crops,  but  at  Tulare  the  yield  has  been  small.  It  yields  a  must 
characterized  in  general  by  low  sugar  and  high  acid,  and  is  useful  as  a 
blend  with  certain  red  grapes  to  reduce  their  harshness  and  to  aid  their 
fermentation.  From  Livermore  it  is  reported  as  making  a  good  wine, 
but,  in  g^ieral,  it  is  found  to  yield  only  a  neutral  wine  of  little  character, 
good  for  certain  blends,  and,  as  in  France,  particularly  suited  for  the 
production  of  brandy.  At  Tulare  it  produces  an  agreeable  wine,  which 
matures  quickly  and  must  be  used  young,  as  it  soon  deteriorates. 
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No.  762.  Folle  blancJie^  from  J.  T.  Doyle,  Cupertino.  Received  October  21, 1887,  in  verv 
good  condition.  The  grapes  were  from  long-pruned  vines,  and  showed  very  little  coul- 
ure  or  dried  berries.  The  berries  were,  on  the  average,  of  medium  size^  but  very  uneven. 
The  must  showed  23.23%  of  solid  contents  by  spindle  and  0.71%  of  acid.  The  tempera- 
ture of  the  grapes  at  crushing  was  73°,  and  tne  maximum  reached  was  SI*',  on  the  third 
day.    The  fermentation  was  over  on  the  fifth  day. 

At  three  weeks  the  wine  was  drawn  off  the  thick  lees.  At  two  months  it  was  clear, 
with  light  aroma  and  full  acid ;  it  was  sound,  but  thin.  Four  months  later  it  was  racked 
again,  and  pasteurized.  At  eight  months  it  was  bright,  and  developed  a  good  aroma, 
and  was  agreeable,  but  of  rather  sharp  acidity. 

m 

No.  763.  FoUe  hlaruihet  from  J.  T.  Doyle,  Cupertino.  Received  October  21,  1887,  in 
good  condition.  The  grapes  were  from  short-pruned  vines,  and  showed  more  coulure 
and  dried  berries  than  those  from  the  long- pruned  vines.  The  sound  berries  were,  how- 
ever, larger  and  sweeter.  The  must  showed  25.14%  of  solid  contents  by  spindle  and 
0.68%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  73^  and  the  maximum 
reached  was  80°,  on  the  third  dav.    In  eight  days  the  fermentation  was  over. 

At  two  weeks  the  wine  was  arawn  on  the  lees.  At  two  months  the  wine  was  light 
and  neutral,  with  some  aroma  dnd  pleasant  acid.  At  eight  months  it  was  almost  brignt, 
well  developed,  of  good  body,  pleasing  acid,  and  some  bouquet 

Nob.  037  and  938.  Folle  blanche,  from  J.  T.  Doyle,  Cupertino.  Received  October  24, 
1888,  in  fair  condition.  The  roust  showed  21.88%  of.  solid  contents  by  spindle  and  0.51% 
of  acid  in  No.  937,  and  21.41%  of  solid  contents  by  spindle  and  0.68%  of  acid  in  No.  938. 
The  temperature  of  the  grapes  at  crushing  was  71°,  and  the  maximum  reached  was  85^, 
on  the  fourth  day.    In  twelve  days  the  fermentation  was  over. 

At  six  weeks  the  wine  was  racked  and  taken  to  the  cellar.  A  month  later  it  was 
nearly  clear  and  of  fair  quality,  but  the  lees  showed  faint  traces  of  unsound  germs,  so 
the  wine  was  pasteurized.  At  six  months  it  was  racked  a^ain,  and  at  ten  months  it  was 
clear,  well  developed,  and  agreeable.  Four  months  later  it  showed  some  improvement. 
At  sixteen  months  the  lees  were  examined,  and  no  unsound  germs  found ;  the  wine  was 
bright,  with  good  flavor  and  well-developed  bou(luet— altogether  a  good  wine,  and 
mature.  A  month  later  it  was  racked  and  a  part  put  in  bottle.  At  twenty-one  months 
the  wine  was  in  good  order,  somewhat  thin,  but  of  good  flavor  and  bouquet.  At  twenty- 
two  months  it  was  bottled.  At  two  years  and  five  months  the  wine  first  bottled  was 
clear  and  had  made  no  deposit ;  it  showed  good  bouquet  and  flavor,  but  was  not  quite 
clean-tasting.  That  bottled  later  was  cleaner-tasting,  but  had  less  flavor.  Eighteen 
months  later  the  second  bottling  was  still  the  better. 

No.  1167.  Folle  blanche,  from  J.  T.  Doyle,  Cupertino.  Received  October  15, 1889,  in  bad 
condition,  manv  of  the  grapes  being  moldy.  The  must  showed  21.95%  of  solid  contents 
by  spindle  ana  0.54%  of  acid.  The  maximum  temperature  reached  was  82°,  and  the 
fermentation  was  over  on  the  sixth  day.  In  two  months  the  wine  was  clear,  of  very 
light  color,  faint  but  agreeable  aroma,  clean-tasting,  of  medium  body  and  full  acidity, 
and,  in  general,  rather  good.  A  month  later  it  was  bright  and  well  developed,  but  neutraL 
The  lees  were  sound,  out  at  seven  months  they  showed  some  bitter  ferments,  and, 
though  the  taste  was  unaffected,  the  wine  was  pasteurized  for  safety.  A  month  after 
pasteurizing  the  wine  was  bright,  of  delicate  bouquet,  good  flavor^  fulfand  pleasing  acid, 
and  advanced  development.  The  lees,  which  were  examined  twice  after  this,  remainea 
sound.  At  fifteen  months  the  wine  was  in  good  condition— smooth,  pleasing,  and  mature. 
Two  months  later  it  was  racked,  and  at  twenty-two  months  bottled.  At  two  years  and 
five  months  the  wine  was  bright^  very  smooth,  and  pleasing,  with  little  character,  but 
no  positive  defects.  A  year  later  it  had  retained  its  good  qualities,  and  had  made  a  very 
little  deposit  in  the  bottle. 

No.  1183.  Folle  blanche^  from  Mission  San  Jos6.  A  sample  for  must  analysis  was 
received  October  16,.1889;  in  fair  condition,  and  mature;  soft,  juicy  grapes,  with  some- 
what thick  and  tough  skin  and  insipid  taste.  The  must  showed  22.6%  of  solid  contents 
by  spindle. 

No.  1272.  Folle  blanche,  from  J.  T.  Doyle.  Cupertino.  Received  October  2, 1880,  in  bad 
condition— much  bruised  and  with  many  moldy  and  rotten  bunches.  The  grapes,  which 
were  not  mature,  were  carefully  picked  over  and  fermented.  The  must  showed  18.15%  of 
solid  contents  by  spindle.  The  fermentation  lasted  a  week,  and  reached  a  maximum 
temperature  of  80°  on  the  fourth  day. 

The  wine  was  slow  in  clearing,  but  at  two  months  was  clear,  light,  highly  acid,  clean- 
tastine,  but  lacking  in  bouquet  and  flavor.  At  three  months  the  wine  was  much  im- 
provecl^  having  acquired  some  bouquet.  At  five  months  the  wine  showed  some  unsound 
^erms  m  the  lees,  and  was  therefore  pasteurized.  The  wine  was  green,  but  continued 
improving  until  it  was  fifteen  months  old,  when  part  of  it  was  bottled ;  the  rest  was 
bottled  five  months  later.  Fourteen  months  after  oottling  the  wine  was  bright,  of  fair 
quality,  lacking  in  bouquet,  but  of  good  flavor.  That  bottled  later  was  somewhat  ex- 
liausted,  and  inferior  to  the  others. 

No.  1421.  Folle  blanche,  from  J.  Gallegos,  Mission  San  Jos^.  A  sample,  for  must 
analysis  only,  arrived  October  31, 1890.  The  must  showed  26.1%  of  solid  contents  by  spindle. 
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No.  1452.  FoUe  blanehey  from  Talare  station.  A  sample  for  must  analysis  was  received 
August  29, 1891,  in  good  condition,  but  not  matur^.  The  must  showed  18.6%  of  solid 
contents  by  spindle. 

No.  1482.  FolU  blanehCt  from  H.  Eggers,  Fresno.  Received  September  9, 1891,  some- 
what injured  from  loose  packing  and  a  little  moldy,  not  Quite  mature.  The  must, 
which  showed  20.65%  of  solid  contents  by  spindle,  fermented  through  in  six  days. 

The  wine  was  at  first  slow  in  clearing,  green,  and  without  bouquet,  but  well  flavored, 
smooth,  and  agreeable.  It  was  racked  twice  during  the  first  three  months,  and  three 
times  afterward ;  it  remained  green-tasting,  but  improved,  and  at  six  months  was  a  light, 
neutral,  fairly  agreeable  wine.  After  that  it  deteriorated  somewhat.  At  eighteen 
months  it  was  bottled,  and  but  for  a  somewhat  disagreeable  odor  was  a  fair  wine. 

No.  1534.  Folle  blanche,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8, 1891,  in  good  condition,  but  not  quite  mature.  Bunches  were  medium- 
sized,  very  compact^  with  small  berries.  The  must  showed  18.10%  of  solid  contents  by 
spindle. 

No.  1672.  Folle  blancJ^e,  from  Tulare  station.  Received  September  19,  1892 ;  a  little 
crushed,  but  fresh.  The  must  showed  23.8%  of  solid  contents  by  spindle ;  it  fermented 
well,  attaining  the  maximum  temperature  of  80°  on  the  third  day  after  crushing. 

The  wine  was  racked  twice  during  the  first  three  months,  cleared  well,  and  as  a  young 
wine  was  very  promising.  At  seven  months  it  was  at  its  best,  in  good  condition,  smooth 
and  of  good  body,  but  lacking  in  flavor  and  bouquet.  At  fourteen  months  it  was  bright 
and  sound,  bat  a  little  flat  and  lacking  in  "  finesse." 

No.  1752.  Folle  blanche,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892)  in  good  condition.    Solid  contents  by  spindle,  19.85%. 

No.  1837.  FoUe  blanche,  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  8,  1893^  in  good  condition.  Bunches  and  berries  medium-sized ; 
grapes  not  mature.    The  must  snowed  19.3%  of  solid  contents  by  spindle. 

No.  1860L  FoUe  blanche,  from  Amador  station.  Received  September  15, 1893,  in  good 
condition.    The  same  as  No.  1837,  showing  about  the  same  degree  of  maturity. 

No.  1909.  Folle  blanche,  from  Tulare  station.  Received  October  5, 1893,  in  good  con- 
dition. Large,  juicy  berries,  in  medium-sized  bunches,  mature,  but  with  little  flavor. 
The  must  showed  21  A%  of  solid  contents  by  spindle.  The  fermentation  was  prompt 
and  thorough,  attaining  its  maximum,  with  a  temperature  of  82°,  on  the  third  day,  and 
finishing  on  the  third  day. 

The  wine  cleared  rapidly,  and  was  racked  twice  during  the  first  month.  At  three 
months  it  was  bright,  had  a  little  bouquet,  some  flavor,  ana  good  acid.  At  six  months 
it  had  not  changed  much,  but  was  a  fairly  fresh-tasting  wine,  without  much  character. 

No.  1992L  Folle  blancJiCt  from  Mission  San  Jos&  A  sample  for  must  analvsis  was 
received  October  19,.  1893,  in  good  condition.  The  grapes  were  medium-sized,  fleshy, 
thin-skinned,  and  quite  mature.    The  must  showed  21.5%  of  solid  contents  by  spindle. 

No.  2020.  FoUe  blanche,  from  Mission  San  Jos^.  Received  October  27,  1893,  in  poor 
condition— crashed,  and  with  some  mold.  The  must  showed  20.5%  of  solid  contents  by 
spindle.  The  fermeptation  was  slow  and  cool,  and  three  weeks  after  crushing  the  wine 
contained  a  little  sugar. 

At  three  months  the  wine  was  bright,  dry,  and  clean-tasting,  with  little  bouquet,  but 
distinctive  flavor  and  full  acid.  At  six  months  it  was  a  good,  clean-tasting  wine,  but 
with  rather  high  and  crude  acid. 

No.  2032.  FoUe  blaruihe,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  31, 1893,  in  jgood  condition.  The  berries  were  rather  large,  juicy,  and 
thick-skinned,  in  medium-sized  bunches;  they  were  mature,  and  commencing  to  rot. 
The  must  showed  23.05%  of  solid  contents  by  spindle. 
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SDMMAKY  OF  ANALYSES  OF  MUSTS  AND  WINES  OF  SAUTERNE  TYPE. 
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3 

LOCALITY. 

f 

MUST. 

WINE. 

S 

f 

^1 

1 
1 

E 

i 

•1 

5 

t 

if! 

1 

ScmiUon. 

1883 
1»85 
1385 

18fl< 
1(186 
1HS7 
I8S7 
1H87 
1SR8 
1B88 
lH(i8 
1890 
1893 
188S 
1890 
llf»l 
1892 
1S92 
1892 
1S93 
1891 
18S3 

i>m 

llidl 

10.58 

.38 

22.89   .. 

.65 

laoo 

.61 

18.83  1 
21.89, 
18.40  ! 

24[04 
25  20 
23.54 
22.81 
24.10 
23.70    .. 
24.55    .. 
26.90 
25«l 
28.90   _. 
23,15   .. 
25.50    .. 
24.00 

25,20    .. 
23.65    .. 
20.90 
26.90    .. 

ao.ae     i 

33.47      I 

as.«D     9 
2B.a3    .. 
as.BB     3 

a3.B2      1 

21.66 
22.20 
24.20    .. 

23!60 
26.10 
25.00    .. 
24.SO    .. 

as!«3    ! 

3B.BB      a 

22.67 

24.25 

22.70 

la70 

23.01 

2S67  ' 

2  [.39  : 

21.55 

23.30 

19.30     ;. 

24.10    .. 

24.50 

2L60 

23.70 

8.89 
^.99 

8.29 
»,12 
22.23 
25.53 

4.34 
22.85 
24.64 

mm 

24.10 

24^81' 
20.24 

ass" 
!.V*' 

i^BB 

1.44 

21.22 

2a99 

23",6l' 
22.05 
26.12 

lias 

«.12 

22.67 
21.38 
21.38 
H.71 
23.23 
26.00 
21.38 
2223 
22.95 

26' 19 
21.38 
13.61 

.54 
,42 
.67 
.60 
JM 
.44 
.34 
.34 
.41 
.67 
.60 
51 
.32 
,38 
.51 
,39 
.36 
.60 
.35 
.48 
.63 
.38 
.4B 

!ai 

.40 
.40 
A» 

.62 
£3 

.69 
.79 
.76 
.68 
.58 
.35 

!tt 

.69 

.30 
.53 
.44 

.42 
.39 
.47 
.28 
.27 
.38 
.61 
.61 
.46 
.68 
.47 

,28 
.23 
.40 
.43 
.45 
.41 
.42 

2.36 
8.93 
12.54 
1.38 
12.82 
1L46 
IL27 

.45 
,69 
Ji2 
.47 
.66 
.5* 
.** 

7«i 
.750 
753 
S9S 
900 

C      —  -.o.   (Long-prHned) 
Ci             0.    (Long-pruned) 
C             .o.  (Short-pruned) 
C            o.  (Short-pruned) 
C             lO.   (Long-pruned) 

2.80 
£60 
2.10 
2:60 
2.35 

.45 
.28 

12.6* 

9.60 

.69 
.SO 

.38      1 
.ST      1 

a.SB 

1.8» 

.4B 
.66 

1.3S 

.36       X 

1.03 

-a* 

Saupignon  blane. 

1884 

1B85 
1889 
1091 
1889 
1890 
18M 

.31 

.29 

12.75 
12.36 

,55 
.45 

25* 

Nfttoma 

2.10 

.46 

11.00 

X3 

2.7* 

1317 

.20 

Vao'  "i 

.B8       1 

.as    1 

.42 
.85 
.30 
.28 
.34 
.64 
.40   t 

■S' 

.24 

16.20 

a.BB" 
1.00 
B.30 

llJt2 
liTO 
11.46 

8.85 
12.00 
13.45 

SM 
11.91 
10.25 

Vbo" 

.81 
.4S 

.47 
.53 
.63 
.63 
,76 
,44 
M 
.40 
.42 

2.12 

ATflraKe,  M&toma 

3.14 
S.T4 

Sauiignon  verU 

1887 
1891 
1891 
1888 
1BN7 
1887 
1888 

1H89 

1893 
18-9 
1889 
1890 

2.30 
2.55 
L75 
Z20 

tao 

2.S3 
2.40 
2^ 

Ifitl 

ABti,  Sonoma  County 

708 

880 
S81 

Cupertino.  (LonR-pruned) 
Cnperllno.  ( Short-pruned  j 

Cupertino 

.48 
.49  .. 

11.00 

.47 

2.70 

730 
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SuMXABT  or  Analysss  of  Musts  and  Wines  of  Sautbrnb  Ttps— Continued. 
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LOCALITY; 

t 

1 

1    « 

1 

1 

<5 

3 

MUST. 

u      Total    Acid    as 
g         Tartaric,  at  6 
^         to  8  Months . . . 

1  Alcohol  by  Vol- 
ume  

o 

M» 

1          1 

1          I 
1          1 

1    i 

11 

OQ 

•■8 

> 

s 

1 

1455 

Sauvignon  v«r«— Continued. 
Fresno 

1891 
1891 
1892 
1893 
1894 
1891 
1892 
1893 
1894 
1893 
1894 

21.50 

20.85 

25.45 

23.70 

26.90 

25.55 

23.70 

29.30 

25.65 

22.60 

26.90 

88.18 

83.66 

84.88 

86.06 

84.76 

22.10 
18.00 
20.70 
80.65 

23.70 

20.00 

23.23 

25.14 

21.89 

21.41 

21.95 

18.15 

23.05 

22.60 

26.10 

2L50 

20.50 

20.00 

19.40 

19.30 

19.30 

18.60 

23.80 

21.50 

22.60 

18.10 

19.85 

80.66 

81.86 

81.68 

19.30 

81.68 

18.98 

""25'53' 
2L80 
25.19 

"a8.'4i 

38.39 
84.67 

'"ai.88" 

21.97 

"'20.17* 
20.00 

24.12 
19.96 
22.23 
24.64 
22.67 
21.80 
•   22.22 

"ia82' 

""li».i3' 
20.61 

"ao.'oi' 

88.86 
19.88 

"ai."8"7' 

.68 
.80 
.37 
.54 
.38 
.22 
.35 
.32 
.'30 
.59 
.38 
.41 
.64 
.40 
.80 
.48 

.GO 
.47 
.59 
.46 

.48 
.47 
.71 
.58 
.51 
.68 
.54 
.76 
.77 
.44 
.71 
.53 
.80 
.49 
.71 
.92 
.90 
.61 
.45 
.68 
.45 
.70 
.60 
.68 
.68 
.61 
.91 
.64 
.66 

"■'.61' 
.49 
.51 

11.09 

.49 

2.60 

1433 

Tulare 

1669 

Tulare 

""li45 
12.b2 

""'44' 

.41 

1847 

Tulare 

2.60 

2287 

Tulare 

2.30 

1540 

Paso  Robles 

1733 

Paso  Robles 

1961 

Paso  Robles 

221K 

Paso  Robles 

Amador  station 

1821 

.21 

2157 

Amador  station... 

Ayerac  e .  Onpertino 

.34 
.63 
.63 

"'ii' 

.27 

"■"23" 
.54 

.36 
.39 
..35 
.37 
.80 
.26 
.29 
.24 

11.04 
11.04 
18.13 

.60 
.48 
.48 

8.84 

Ayeraffe.  Fresno 

8.66 

Ayerace.  Tulare 

8.46 

Ayeraffe,  Paso  Robles 

Ayerace.  Amador  station.. 

... 
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FolU  blanche. 
Natoma 

1884 
1884 
1884 
1891 

1886 
1886 
1887 
1887 
1888 
1888 
1889 
1890 
1893 
1889 
1890 
1893 
1893 
1S94 
1894 
1893 
1893 
1891 
1892 
1893 
1894 
1891 

12.36 
8.75 

.59 
.57 

1.66 

259 

Livermore . 

L80 

2IWa 

Fresno. . 

1482 

Fresno 

"'ib'ss' 

.88 

2.34 

574 

Sacramento      (condensed 
must) 

515 

Cupertino . 

8.28 
11.00 
13.00 

[    10.58 

11.09 
8.85 

.69 
.61 
.50 

.54 

.44 

.53 

1.80 

762 
763 
937 
938 
1167 

Cupertino.  (Long-pruned) 
Cupertino.  (Short-pruned) 
Cupertino.  (Short-pruned) 
Cupertino.  (Long-pruned) 
CuDertino 

2.20 
2.60 

2.05 

1.96 

1272 
W3? 

Cupertino 

Cupertino 

Mission  San  Jos^ 

2.44 

1183 

1421 

Mission  San  Jos^ 

1992 

Mission  San  Jos^  ^ 

Mission  San  Jos6 

Mission  San  Jos^ 

2020 
2244 

.23 

10.36 

.77 

2.20 

2297 

Mission  San  Jos^ 

Amador  station .. 

1837 

1860 

Amador  station 

1452 

Tulare 

'"'45' 
.42 

■*"lV.46' 
10.17 

'.44 

.50 

1672 

Tulare 

2.70 

1909 

Tulare 

2.10 

2329 

Tulare 

1534 

Paso  Robles 

Paso  Robles ...... 

1752 

Ayerage,  Fresno ,1. 

.38 
.81 
.88 

10.68 
10.47 
10.86 

.8~8 
.66 
.77 

8.84 

Ayerage .  Cupertino 

8.17 

Ayerage,  ICisslon  San  Jose. 
Ayerage,  Amador  station.. 

8.80 

Ayerace.  Tulare 

.48 

10.81 

.61 

8.40 

Ayerage.  Paso  Robles 

*  •  •  *  " 
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WHITE  SOUTHERN  FRENCH  TYPE. 

Properly  speaking,  there  is  no  well-marked  type  of  Southern  French 
white  wine.  Few  white  wines  are  made  in  the  "  Midi,"  especially  since 
the  advent  of  the  phylloxera,  and  of  these  only  the  dessert  wines,  sweet 
wines,  and  "  vins  de  liqueur  "  have  any  extended  reputation.  The  white 
grapes  are  generally  used  in  small  quantities  with  red  grapes,  to  give 
smoothness  and  delicacy  to  the  red  wines.  Few  of  the  varieties  of  this 
group  are  promising  for  the  production  of  white  wines  in  California. 
From  the  Marsanne  some  good  wines  have  been  made,  which  can  be 
used  with  advantage,  where  it  succeeds  well,  as  a  blend  with  white 
grapes  of  more  pronounced  character.  Some  good  wine  has  also  been 
made  from  the  Chauche  gris,  but  the  difficulty  of  handling  the  grapes 
and  wine  of  this  variety  very  much  detract  from  its  desirability.  The 
Clairette  blanche,  which  is  shipped  in  such  large  quantities  to  Paris  as 
a  late  table-grape,  may  find  a  like  use  here;  it  makes  a  high-class, 
delicately  flavored  wine.  It  is  a  very  vigorous  grower  and  a  fairly 
heavy  bearer,  if  its  tendency  to  coulure  can  be  overcome.  This  can, 
perhaps,  be  done  by  giving  the  vine  a  large  development,  instead  of 
pruning  it  back  to  a  close  head. 

CLAIRETTE   BLANCHE. 

(See  Vit.  Kept.  1883-86,' p.  128;  1885-87,  p.  96.) 
Bynonyms:  Blanquette;  Petit  blanc. 

Description. — Vine  vigorous,  with  long,  erect  canes  with  rather  short 
internodes;  leaves  of  medium  size,  circular  in  outline,  and  with  shallow 
sinuses,  upper  surface  very  dark  green,  cobwebby  when  young,  becom- 
ing glabrous  with  age,  lower  surface  thickly  covered  with  a  white  down; 
bunches  over  medium  in  size,  conical,  heavily  shouldered,  close  when 
not  coulured;  berries  under  medium  in  size,  ovoid,  white,  crisp,  juicy, 
and  covered  with  bloom. 

I'he  Clairette  blanche  belongs  altogether  to  southern  France,  within 
the  region  of  olive  culture;  from  below  Valence,  on  the  Rhone,  to  the 
Mediterranean  coast,  and  along  the  same  from  Nice  to  the  Spanish 
frontier.  Within  this  region  it  has  been  extensively  cultivated  from 
ancient  times  to  the  present.  It  is  used,  not  only  to  impart  delicacy 
and  spirit  to  red  wines,  but  also  by  itself  produces  the  wine  com- 
mercially known  as  Picardan,  as  well  as  others  locally  designated  as 
"  Clairette."  It  is  used  for  both  dry  and  sweet  wines.  For  the  latter 
it  is  allowed  to  become  overripe  and  shriveled  on  the  vines.  It  is, 
besides,  highly  esteemed  as  a  table-grape.  It  bears  transportation  well, 
and  keeps  well  during  the  winter,  being  firm-fleshed;  is  crisp,  sweet,  and 
agreeably  flavored. 

The  hardiness  and  vigorous  growth  of  the  Clairette  are  proverbial  in 
southern  France.  No  variety  is  longer-lived;  it  gives  good  crops  even 
when  old,  and  has  resisted,  longer  than  any  other  southern  variety,  the 
attacks  of  the  phylloxera.  It  adapts  itself  readily  to  all  soils,  provided 
they  are  deep;  on  shallow,  stony  ground  it  is  soon  exhausted. 

Some  details  regarding  its  growth  and  habit  when  grafted,  as  observed 
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at  Mission  San   Jose  by   Prof.   Hilgard  (Vit.    Rept.   1885-86),  are  of 
suflBcient  interest  to  find  a  place  here: 

The  cnttings  had  become  somewhat  dry  while  waiting  for  favorable  weather  or  for 
grafting,  and  considering  this  fact  they  showed  a  remarkable  vitality.  The  grafts  were 
made  about  two  thirds  on  Calif ornica  stock,  then  in  its  third  year  from  the  planting  of 
the  seedling ;  the  stocks  ranged  from  three  fourths  to  one  and  one  fourth  inches,  and 
only  one  graft,  as  a  rule,  was  put  on  each.  The  other  third  was  put  on  Riparia  and 
Rupestris  stocks,  varying,  the  first  from  one  half  to  three  fourths  of  an  inch,  tne  second 
rarely  reaching  one  half  inch;  both  being  from  the  cutting,  of  the  same  age  as  the 
Cali/omica. 

Of  the  grafts  put  on  Califomica^  about  88%  grew ;  of  those  on  Riparia,  about  60%  ;  of 
those  on  Kupestru,  about  20%.  Only  the  Cahfomica  stock  even  remotely  kept  pace  with 
the  growth  of  the  grafts  themselves,  which  pushed  with  such  vigor  that  it  was  very  diffi- 
cult to  keep  their  branches  from  being  wrenched  off  by  the  wind  before  being  tied. 
This  brittleness  of  the  wood  must  be  well  kept  in  view  in  handling  this  vine,  which 
needs  strong  stakes  at  least  30  inches  high  above  ground,  and  somewhat  elaborate 
tying-up,  to  prevent  its  being  wrenched  off  by  the  overweight  of  the  topj  above  any  low- 
tied  witne  or  rope.  Of  the  Rupestris  and  Riparia  grafts,  few  were  thus  injured,  because 
of  the  flexibility  of  the  thin  stock ;  but,  owing  to  the  disproportion  in  the  size  of  stock 
and  scion,  many  of  the  grafts  sent  out  vigorous  roots  and  continued  doing  so  after  the 
removal  of  one  set ;  showing  clearly  that  these  two  stocks  are  (at  least  on  the  strong 
adobe  of  the  Mission  hills)  quite  inadequate  to  the  demands  of  so  vigorous  a  grower  as 
the  Clairette. 

All  the  grafts  on  Calif omica  and  many  of  those  on  Riparia  bloomed  profusely,  and 
the  majority  set  a  fair  proportion  of  berries,  some  bunches  being  almost  without  coulure ; 
although,  owing  to  the  laieness  of  the  bloom,  the  hot  sunshine,  and  the  violent  winds, 
a  great  deal  of  coulure  was  naturally  looked  for,  and  in  some  cases  made  whole  bunches 
fau  entirely. 

The  Clairette  is  used  in  France  for  making  wines  of  very  diverse  char- 
acter; in  the  Department  of  Herault  it  makes  a  good  dry,  white  wine; 
in  Var  and  Dr&me  it  is  used  for  the  production  of  sparkling  wines;  in 
other  localities  a  dry  wine  resembling  Madeira  is  obtained  from  it;  in 
others,  a  sweet  wine  with  a  strong  "rancio"  taste;  while  in  many  others 
it  is  used  in  small  quantities  as  an  addition  to  red  wines. 

It  is  best  suited  to  a  strong,  clayey,  well-drained  soil,  and  is  one 
of  the  best  grapes  to  plant  in  a  shady  place.  It  is  equally  suited  to 
either  long  or  short  pruning.  Wherever  planted  in  California  it  has 
proved  itself  a  vigorous  grower,  with  abundant  and  healthy  foliage,  and  is 
resistant  to  diseases  with  the  exception  of  coulure;  though  in  France  it 
is  said  to  be  peculiarly  susceptible  to  the  Anthracnose  ponciuie.  In  the 
coast  counties  it  has  proved  itself  an  unreliable  bearer,  sometimes  giv- 
ing good  crops,  but  oftener  badly  damaged  by  coulure.  In  Tulare  it  has 
borne  fairly  well,  and  at  the  Foothill  Station,  in  Amador  County,  it  has 
been  one  of  the  best  bearers  among  the  white  grapes.  The  average 
composition  of  the  must  has  been:  at  Tulare,  24.3%  of  sugar  and  0.35% 
of  acid;  at  the  Amador  Station,  22.5%  of  sugar  and  0.47%  of  acid; 
at  Paso  Robles,  23.5%  of  sugar  and  0.39%  of  acid;  at  Mission  San 
Jos^,  22.0%  of  sugar  and  0.55%  of  acid;  at  Cupertino,  20.6%  of  sugar 
and  0.46%  of  acid.  In  general,  the  wine  has  been  of  good  quality,  but 
not  a  good  keeper.  The  best  results,  so  far,  have  been  from  Tulare, 
where  it  makes  a  wine  of  rather  more  character  and  freshness  than  most 
of  the  other  white  grapes  tried  there;  it  also  seems  promising  for  Ama- 
dor County.  It  ripens  at  the  end  of  September  in  Amador  County  and 
the  middle  of  October  in  Tulare;  it  resists  the  weather  well,  and  can 
hang  for  a  long  time  on  the  vines  without  damage. 
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Record  of  Tbbatmbkt. 

No.  771.  Clairette  blanche^  from  E.  W.  Hilgard,  Mission  San  Jos^.  Received  October 
2(,  1887,  in  fair  condition,  bat  rather  overripe.  Tiie  bunches  were  imperfect,  and  showed 
much  early  coulnre.  The  must  showed  25.45%  of  solid  contents  by  spindle  and  0.45% 
of  acid.  The  temperature  of  the  grapes  at  crashing  was  71°,  and  the  maximum  reachea 
was  81°,  on  the  third  day.    On  the  eighth  day  the  wine  was  dry. 

At  two  months  the  wine  was  not  very  well  developed  and  was  not  of  agreeable  flavor. 
The  lees  showed  some  secondarv  ferments,  so  the  wine  was  pasteurized.  Two  months 
later  it  was  bright,  and  had  developed  some  bouquet,  but  was  not  clean-tasting.  It  was 
racked  for  the  third  time.  After  this  the  wine  did  not  change  much ;  it  remained 
bright,  but  did  not  develop  any  good  qualities. 

No.  948.  Clairette  hlanchty  from  E.  W.  Hilgard,  Mission  San  Jos^.  Received  October 
29, 1888,  in  fair  condition  \  many  bunches  contained  dried  and  half-dried  berries.  The 
must  showed  23.32%  of  solid  contents  bv  spindle  and  0.26%  of  acid.  The  temperature  of 
the  grapes  at  the  maximum  point  of  fermentation  was  90°,  and  the  wine  was  quite  dry 
on  the  thirteenth  day. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  Two  months  later  it  was 
almost  clear  and  of  delicate  flavor.  At  five  months  it  w^s  racked  again,  and  the  lees 
were  sound.  At  ten  months  it  showed  good  quality,  but  was  not  well  developed.  At 
thirteen  months  it  was  quite  bright,  but  not  quite  clean-tasting.  After  this  it  deteri- 
orated steadily,  and  at  two  years  it  was  thrown  away. 

No.  1170.  Clairette  hlanclUy  from  E.  W.  Hilgard,  Mission  San  Jos6.  Received  October 
16,  1889,  in  good  condition,  and  completely  mature.  The  must  shoWed  22.4%  of  solid 
contents  by  spindle  and  0.41%  of  acid.  The  temperature  reached  its  maximum  of  79°  on 
the  third  day  after  crushing.  On  the  fifth  day  tne  wine  was  dry,  and  was  racked  off  the 
thick  lees. 

At  two  months  the  wine  was  clear,  of  very  light  color,  of  peculiar  and  hardly  pleasant 
flavor,  earthy  taste,  low  acid,  medium  body,  and  full  alcohol.  The  wine  was  racked  and 
taken  to  the  cellar.  A  month  later  it  was  much  improved  in  flavor,  and  had  developed 
a  little  bouquet.  It  was  racked  again  in  Ave  months.  The  lees  were  sound  when  exam- 
ined at  three  and  seven  months.  At  eight  months  the  wine  was  not  quite  bright,  had 
light  but  x>leasant  bouquet,  agreeable  flavor,  still  a  slight  earthy  taste,  but  much 
improved  since  January,  smootner  and  more  developed.  After  this  the  wine  gradually 
deteriorated,  and,  although  it  was  pasteurized  at  seventeen  months,  it  was  found  impos- 
sible to  keep  it  longer. 

No.  1196.  Clairette  blanche,  from  J.  T.  Doyle,  Cupertino.  Received  October  24, 1889,  in 
bad  condition.  The  grapes  were  crushed,  and  moldy  on  account  of  the  rain ;  thev  were 
quite  mature,  though  the  must  showed  only  18.15%  of  solid  contents  by  spindle  and 
0..34%  of  acid.  The  fermentation  reached  its  maximum  on  the  fourth  day  at  a  temper- 
ature of  73.5°,  and  the  wine  went  on  fermenting  slowly  for  several  days  after. 

At  two  weeks  the  wine  was  racked.  At  two  months  it  was  clear,  but  only  of  fair 
quality.  At  this  date  it  was  racked  again  and  taken  to  the  cellar.  The  wine  was  weak 
and  thin,  and  a  month  later  it  began  to  show  signs  of  spoiling.  It  was  pasteurized,  but 
its  keeping  qualities  were  so  bad  tnat  it  could  not  be  preserved. 

No.  1398.  Clairette  blanohef  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  October  21, 1890,  in  fair  condition,  and  mature.  The  must  showed  21.1%  of 
solid  contents  by  spindle. 

No.  1420.  Clairette  blanche,  from  Mission  San  Jos4.  Received  October  31, 1890,  in  fair 
condition— a  few  of  the  grapes  moldy  and  a  few  dried,  mature.  The  must  showed  26.8% 
of  solid  contents  by  spindle.  It  attained  its  maximum  temperature  of  81°,  on  the  fourth 
day,  and  on  the  seventh  day  was  nearly  dry. 

The  wine  was  racked  once  during  the  flrst  Ave  weeks,  at  the  end  of  which  time  it  was 
bright,  very  slightly  sweet,  with  some  aroma,  a  pleasant  flavor,  low  acid,  high  alcohol, 
and,  in  general,  of  good  quality.  At  three  months  it  was  bright,  had  gooa  bouquet  and 
full  characteristic  flavor,  and  was  generally  improved.  At  five  months  it  was  pasteur- 
ized, as  it  had  deteriorated  and  the  lees  showed  a  few  lactic  filaments.  At  feurteen 
months  it  was  bright,  possessed  a  little  bouquet  and  full  flavor,  and  was,  in  general,  a 
j^ood  wine,  though  somewhat  exhausted.  At  sixteen  months  it  was  bottled.  At  two 
years  after  bottling  it  was  an  extremely  smooth,  soft  wine  and  well  kept,  considering 
the  smallness  of  the  sample  made. 

« 

No.  1543.  Clairette  blanche^  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  8, 1891,  in  good  condition,  mature ;  bunches  of  good  size,  well  fllled,  but 
not  compact.    The  must  showed  24.8%  of  solid  contents  by  spindle. 

No.  1658.  Clairette  blanche,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  19, 1892,  in  fair  condition.    The  must  showed  22.7%  of  solid  contents  by  spindle. 

No.  1701.  Clairette  blanche,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  29, 1892,  in  good  condition.  The  must  showed  22.4%  of  solid  contents 
^y  spindle. 
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No.  1748.  dairette  blanche,  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  13, 1882,  in  good  condition.  The  must  showed  22.2;;^  of  solid  contents  by 
spindle. 

No.  1888.  Clairette  hlanehe,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  8, 1893,  in  good  condition  ;  both  bunches  and  berries  were  very  small,  grapes- 
flavorless  and  not  mature.    The  must  showed  18.0%  of  solid  contents  by  spindle. 

No.  1802.  Clairette  blanchej  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  15,  1883,  in  good  condition;  good-sized  oanches  of  medium-sized 
berries,  not  quite  mature.    The  must  showed  21.7%  of  solid  contents  by  spindle. 

No.  1969.  Clairette  blanche,  from  Tulare  station.  Received  October  16, 1893,  in  good 
condition.  The  bunches  were  under  medium  in  size,  loose,  and  irregular;  berries  vary- 
ing from  small  to  medium,  crisp,  and  sweet.  The  must  showed  22.9^  of  solid  contents 
by  spindle.  The  maximum  temperature  attained  was  77°,  on  the  third  day,  and  in  six 
days  the  must  was  nearly  dry. 

A  month  after  crushing  the  wine  had  been  racked  once,  and  was  clear  and  clean- 
tasting.  At  three  months  it  was  bright,  with  a  little  bouquet,  some  flavor,  aud  full  body ; 
in  general,  a  fair  wine.  At  six  months  it  had  been  racked  three  times,  was  bright  and 
sound,  with  agreeable  acid,  and  was  fresher-tasting  than  most  of  the  Tulare  wines. 

No.  2029.  Clmrette  blanche,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis- 
was  received  October  31,  1893,  in  good  condition.  The  bunches  were  of  medium  size, 
conical,  with  small  wings,  loose,  but  with  no  coulure;  berries  of  medium  size,  crisp^ 
juicy,  and  sweet.    The  must  showed  22.4%  of  solid  contents  by  spindle. 

No.  2066.  Clairette  blanche,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  November  1, 1893,  in  good  condition.  The  bunches  were  large,  loose,  conical, 
with  large  wings,  some  coulure ;  berries  small  and  pulpy.  The  must  showed  24.8%  of 
solid  contents  by  spindle. 

MARSANNE. 
(See  Vit.  Rept  1883-86.  p.  127 ;  1885-87,  p.  96.) 

Description. — Vine  vigorous;  canes  strong,  with  elongated  internodes; 
leaves  large,  wrinkled,  with  rather  deep  lateral  and  closed  petiolar  sinuses, 
teeth  short,  wide,  obtuse,  upper  surface  glabrous,  lower  sparsely  covered 
with  an  arachnoid  down;  bunch  rather  large,  winged,  and  rather  com- 
pact; berries  of  medium  size,  round,  whitish,  crisp,  and  juicy. 

In  general,  the  bunches  are  more  compact  in  California  than  in 
France,  and  in  Tulare  the  grapes  acquire  the  hard,  fleshy  character  dis- 
tinguishing many  of  the  Sherry  varieties.  At  most  of  the  stations  this 
variety  has  shown  itself  a  strong  grower,  with  abundant  foliage,  and  a 
good  bearer,  even  with  short-pruning.  In  Tulare  it  has  done  well, 
except  where  the  alkali  is  too  strong,  bearing  between  four  and  five  tons 
per  acre.  In  the  coast  counties  it  bears  from  two  to  five  tons  per  acre. 
It  seems  more  susceptible  to  oidium  in  California  than  in  France,  and 
at  the  Amador  station  it  has  suffered  from  sunburn.  At  the  latter  sta- 
tion the  vine  grows  well  in  red  soil,  but  on  a  cool,  granite  soil  it  has 
not  done  so  well,  producing  bunches  of  small  and  abortive  berries. 

'  It  has  given  satisfaction  in  parts  of  Napa,  Santa  Clara,  and  San 
Mateo,  but  at  the  stations  the  grapes  have  generally  been  too  high  in 
sugar  and  too  low  in  acid  for  a  good  and  easily  handled  dry  wine.  At 
Tiiare  it  gives  a  good,  sweet  wine  of  Sherry  type,  but  is  a  failure  for 
dry  wine,  having  too  much  body  and  too  little  acid.  Though  not  espe- 
cially to  be  recommended  for  use  alone,  it  is  an  excellent  blend  for 
varieties  which  lack  alcoholic  strength  and  body.  Professor  Husmann 
finds  that  it  greatly  improves  either  Sauvignon  vert  or  Green  Hun- 
garian. 
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Xo.  1412.  Maraanne,  from  J.  T.  Doyle,  Cupertino.  Received  October  30,  1890,  in  fair 
condition.  The  grapes  had  passed  maturity,  but  were  not  very  sweet ;  some  had  com- 
menced to  rot,  all  more  or  less  shriveled,  but  tasting  well.  The  roust  showed  24.1%  of 
solid  contents  by  spindle.  The  fermentation  reached  its  maximum  on  the  fourth  day, 
at  a  temperature  of  79°,  and  continued  for  seven  days,  when  the  wine  was  nearly  dry. 

At  live  weeks  the  wine  had  been  racked  twice,  and  was  clear,  of  delicate  bouquet  and 
flavor,  smooth,  with  medium  acid,  and  generally  good.  At  three  months  it  was  bright, 
of  marked  and  agreeable  flavor  and  gooa  bouquet,  and  generally  improved.  Successive 
tastings  during  the  first  year  showeaa  gradual  improvement,  and  at  fourteen  months  the 
wine  was  bright,  clean-tasting,  and  of  nigh  quality.  The  wine  was  bottled,  some  at  six- 
teen months  and  some  at  twenty-four  months.  The  latter  bottling  did  not  keep  well, 
but  the  former  at  ten  months  after  bottling  was  bright,  smooth,  and  good,  but  a  little  flat. 

No.  1619.  Marsanne,  from  Tulare  station.  Received  September  1,  1893,  in  good  con- 
dition. The  must  showed  25.65  /  of  solid  contents  by  spindle.  The  must,  having  Mgh 
.Hiigar  contents,  low  acid,  and  showing  signs  of  not  fermenting  well,  was  made  into  a 
sweet  wine.  The  fermentation  reached  its  maximum  on  the  third  day,  at  a  temperature 
of  78°,  and  on  the  sixth  day,  while  the  must  was  still  sweet,  it  was  fortified. 

The  wine  was  clear  three  weeks  after  crushing,  and  was  racked.  At  three  months  it 
was  bright,  clean-tasting,  with  low  acid,  but  with  hardly  sufficient  sweetness.  At  six 
months  more  alcohol  and  a  little  sugar  were  added,  and  the  wine  put  into  a  hot  cham- 
ber at  a  temperature  of  95°,  where  it  remained  for  three  months.  At  ten  months  it  was 
bright,  of  good  flavor,  and  promised  to  make  a  good  Sherry. 

No.  1856.  Marsanne,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  15,  1893,  in  poor  condition,  and  diseased.  Bunches  were  of  medium  size, 
compact ;  berries  small  to  medium,  well  colored.  The  must  showed  23.7%  of  solid  contents 
by  spindle. 

No.  1960.  Marsanne,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  14, 1893,  in  good  condition.  Bunches  were  large,  irregular,  and  loose  : 
berries  medium  size,  round,  very  hard,  and  fleshy,  not  quite  mature.  The  must  showed 
24.1%  of  solid  contents  by  spindle. 

No.  2000.  Marsanne,  from  Tulare  station.  Received  October  23, 1893,  in  good  condi- 
tion. Bunches  were  of  medium  size,  short,  irregularly  cylindrical,  sometimes  shouldered, 
close ;  berries  of  medium  size,  with  many  smaller  ones,  round,  thin-skinned,  of  pleasant 
flavor,  quite  mature,  some  berries  softening  and  drying  up.  The  must  showed  26.1%  of 
solid  contents  by  spindle.  The  must  was  dry  in  five  days,  the  fermentation  reaching  ita 
height  on  the  third  day  at  a  temperature  of  83°. 

The  wine  was  clear  one  month  after  crushing,  and  was  racked  twice  during  the  first 
six  weeks.  At  three  months,  three  weeks  after  the  third  racking,  it  was  brignt,  heavy- 
bodied,  with  some  flavor  and  bouquet,  but  lacking  in  cleanness  of  taste  and  freshness. 
.\t  six  months  it  was  bright  and  apparently  sound,  but  the  odor  was  not  good  and  the 
taste  slightly  bitter. 

^  No.  2097.  Marsanne^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
November  6, 1893,  in  good  condition.  Buncnes  were  of  medium  size,  irregular,  winded 
or  branched,  well  filled,  but  with  many  abortive  berries ;  normal  berries,  of  medium 
size,  round,  soft.    The  must  showed  25.9;^  of  solid  contents  by  spindle. 
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CHASSELAS   D0B£. 

(See  Yit.  Kept.  1885-86,  p.  100.) 
Synonyms:  Chasselas  de  Fontainebleau ;  Gutedel;  Sweetwater. 

There  are  planted  in  California  many  of  the  innumerable  varieties  of 
Chasselas  which  are  known  in  Europe,  but  the  one  which  is  best  known 
and  most  extensively  planted  is  the  true  Chasselas  dor^  of  France.  All 
the  members  of  the  Chasselas  tribe  are  distinguished  by  the  brownish 
color  of  the  young  shoots  and  leaves,  the  round  shape  of  the  berries,  and 
the  peculiar  texture  of  the  skin  and  the  flesh.  The  description  here  given 
is  that  of  the  typical  Chasselas  dore. 

Description. — A  rather  vigorous  grower,  with  medium  or  somewhat 
slender  canes  of  a  reddish-brown  color;  young  shoots  of  garnet  color, 
nearly  or  quite  glabrous;  leaves  rather  below  average  size,  a  little  longer 
than  wide,  glabrous  above  and  nearly  so  below,  except  for  a  few  hairs 
on  the  main  nerves,  with  well-marked  sinuses,  the  petiolar  one  often 
closed,  the  petiole  long,  rather  slender,  and  rose-colored;  bunches  of 
medium  or  over-medium  size,  conico-cylindrical,  shouldered,  more  or 
less  compact;  berries  medium  to  large,  with  firm  but  tender  skin,  small 
seeds,  of  delicate  flavor  and  texture,  at  first  crisp  but  becoming  soft  with 
full  maturity.  The  grapes  are  of  a  clear  green  color,  tinged  with  a 
beautiful  golden  bronze  where  exposed  to  the  sun. 

This  variety  should  not  be  confused  with  the  Listan  or  Palomino, 
which  goes  under  the  name  of  Golden  Chasselas  in  Napa  County  and 
other  localities.  The  latter  is  a  totally  different  grape,  belongs  to  the 
Sherry  type,  and  is  in  no  sense  a  Chasselas  of  any  kind. 

As  a  table-grape  the  Chasselas  has  failed  to  satisfy  the  public  taste 
here  as  it  does  in  France,  except  to  a  limited  extent  as  one  of  the  earliest 
grapes  that  can  be  put  on  the  market.  It  is  too  delicate  to  be  used  for 
any  but  the  local  markets,  as  it  will  not  bear  shipping  very  well,  and 
notwithstanding  its  admirable  flavor  and  texture  it  is  not  striking  enough 
in.  appearance  to  meet  the  demands  of  our  markets.  In  France  the 
Chasselas  is  not  generally  much  valued  as  a  wine-grape;  though  the 
Gutedel  wines  of  Germany  and  Switzerland  are  light,  pleasant,  and 
much  esteemed.  On  the  whole,  this  variety  has  given  more  satisfaction 
in  California  as  a  wine-grape  than  as  a  table-grape. 

As  a  wine-grape  its  value  depends  altogether  on  the  conditions  under 
which  it  is  grown.  In  the  coast  counties  it  is  healthy,  fairly  vigorous, 
and  productive;  in  the  interior  valleys  it  is  a  failure.  On  warm,  well- 
drained  southern  or  western  slopes  in  the  central  coast  counties  it 
produces  an  excellent  wine,  clean-tasting,  full-bodied,  without  much  dis- 
tinctive flavor  or  aroma,  but  developing  a  good  bouquet  with  age,  and 
keeping  well.  In  these  situations  it  has  the  advantage,  especially  de- 
sirable for  white  wines,  of  attaining  perfect  maturity,  and  even  passing 
it  without  becoming  too  high  in  sugar  or  falling  so  low  in  acid  as  to 
make  it  diflScult  to  ferment.  Grapes  from  low  or  cold  soils  often  ferment 
badly  and  easily  go  wrong.  The  average  must  composition  has  been: 
at  Cupertino,  21.9%  of  sugar  and  0.35%  of  acid;  at  Mission  San  Jose, 
22.2%  of  sugar  and  0.37%  of  acid;  at  Tulare,  22.3%  of  sugar  and  0.23 
of  acid.  At  Cupertino  the  average  crop  has  been  four  tons  per  acre;  at 
Tulare,  less  than  two  tons.     In  none  of  these  localities  are  the  results 
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as  good  as  those  obtained  with  this  grape  on  warm  slopes  of  Napa,  Sonoma, 
and  Santa  Clara,  where  the  conditions  insure  a  more  favorable  must 
composition  than  is  indicated  by  the  above  averages. 

The  Chasselas  is  almost  always  pruned  short,  though  occasionally  in 
rich  soils  it  has  been  found  advantageous  to  prune  it  long,  but  only  when 
the  grapes  are  to  be  used  for  eating.  It  is  of  great  importance  to  choose 
fertile  canes  in  the  propagation  of  this  variety,  in  order  to  insure  good- 
bearing  vines.  The  vines  are  somewhat  subject  to  attacks  of  fungous 
diseases,  and  succumb  quickly  to  the  phylloxera.  There  is  a  variety  of 
the  Chasselas  dore  known  as  the  Parsley  vine,  in  French  "  Cioutat," 
having  deeply  cut  or  lacinate  leaves,  but  which,  with  the  exception  of  the 
leaves,  is  identical  with  the  type. 
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RscoRD  OF  Trsatxxnt. 

No.  096.  Chctsselas  dorij  from  J.  T.  Doyle,  Cupertino.  Received  October  6,  1887,  in 
good  condition,  but  oyemi>e.  The  bunches  showed  a  little  coulure,  and  varied  from 
loose  to  compact:  the  berries  were  uneven  in  size.  The  must  showed  23.17%  of  solid 
contents  by  spindle  and  0.31%  of  acid.  The  temperature  of  the  grapes  at  crushing  was 
69^,  and  the  maximum  reached  was  SS**,  on  the  second  day.  The  fermenting  must  was 
thoroughly  aerated  for  twenty  minutes  on  the  first,  second,  third,  and  fourth  days. 
The  wine  was  quite  dry  on  the  eighth  day. 

At  two  weeks  the  wine  was  racKed  and  taken  to  the  cellar.  At  two  months  it  was  a 
thin  wine,  and  the  acid  was  evidently  increasing,  so  it  was  racked  again  and  pasteurized. 
Five  days  after  pasteurizing  it  was  still  a  little  cloudy,  had  pleasant  flavor  and  aroma, 
but  was  thin  and  too  acid.  At  eight  months  it  was  nearly  oright,  and  was  a  pleasant 
wine,  with  some  bouquet^  but  showed  the  effect  of  secondary  fermentation. 

Nos.  917  and  918.  Chatselcu  doriy  from  J.  T.  Doyle,  Cupertino.  Received  October  19, 
1888,  in  good  condition.  No.  917,  which  was  from  short  pruned  vines,  showed  less 
coulure  than  No.  918,  from  long-pruned  vines.  The  composition  of  the  must  of  No.  917 
was  22.89%  of  solid  contents  by  spindle  and  0.20%  of  acid :  that  of  No.  918,  22.24%  of  solid 
contents  by  spindle  and  0.22%  of  acid.  The  grapes  of  both  lots,  which  were  quite  mature, 
were  crashed  together.  The  temperature  of  the  must  at  the  maximum  was  85^.  The 
wine  fermented  slowly,  and  was  dry  in  fifteen  days. 

At  three  weeks  the  wine  was  racKed  and  placed  in  the  cellar.  At  seven  weeks  it  was 
racked  again.  At  three  months  it  tasted  thm  and  characterless.  Two  months  later  it 
was  necessary  to  pasteurise  it,  as  it  showed  signs  of  going  wrong.  Three  months  later 
it  was  racked,  and  at  ten  months  it  showed  some  good  qualities,  but  was  not  quite 
bright.  At  fourteen  months  some  wine  bottled  at  eight  months  tasted  quite  as  good  as 
the  wine  in  the  keg.  At  sixteen  months  the  wine,  both  in  the  keg  and  in  the  demijohn, 
was  clean-tasting,  but  not  of  high  quality ;  it  was  racked  again.  At  seventeen  months 
more  of  the  wine  was  bottled.  At  eighteen  months  it  was  given  a  half-hour  treatment 
in  an  electric  machine.  At  twenty-one  months  it  was  bright,  and  of  fair  quality ;  the 
flavor  was  rather  agreeable,  but  the  bouquet  and  after-taste  were  not  pleasing.  A  month 
later  the  rest  of  the  wine  was  bottled.  At  two  years  and  four  months  the  wine  bottled 
at  eight  months  was  bright,  of  neutral  flavor,  without  bouquet,  and  with  suspicion  of 
bad  acid.  That  bottled  at  seventeen  months  was  bright  and  of  more  agreeable  fiavor 
than  the  above ;  there  was  a  slight  deposit  in  the  bottles.  That  bottled  at  twenty-two 
months  was  similar  to  the  second  bottling,  but  had  made  no  deposit.  Nineteen  months 
later  the  first  and  second  bottlings  were  not  nearly  so  good  as  tne  last,  which  had  been 
treated  by  electricity. 

No.  1112.  Cha9sel<u  dor^,  from  J.  Gallegos,  Mission  San  Jos^.  Received  October  1, 
IS89,  in  good  condition.  The  bunches  were  large  and  close ;  the  berries  large.  The  must 
showed  22.6%  of  solid  contents  by  spindle  and  0.25/^  of  acid.  The  must  was  fermented  in 
a  closed  keg  surrounded  by  a  jacket  of  water  kept  at  a  temperature  of  65.5".  The  wine 
was  drawn  off  the  thick  lees  on  the  eighteenth  day. 

At  two  months,  when  it  was  racked  and  taken  to  the  cellar,  it  was  clear  and  good, 
but  somewhat  thin.  Two  months  later  it  was  bright  and  smooth,  somewhat  character- 
less, and  undeveloped.  At  five  months  the  lees  showed  unsound  ferments,  and  the  wine 
was  pasteurized.  Six  weeks  later  it  was  clear  and  sound.  At  nine  months  it  was 
bright,  smooth  and  agreeable,  but  with  little  character.  A  month  later  an  examination 
of  the  lees  showed  no  unsound  germs;  the  wine  was  racked,  and  was  clear  and 
improved,  but  lacking  in  acid.  At  fifteen  months  it  was  bright  and  sound,  but  tasted 
thin.  Six  weeks  later  it  was  bottled.  A  year  after  bottling  it  was  in  good  condition 
and  had  made  a  little  deposit;  it  was  smooth  and  fairly  pleasing,  but  somewhat 
exhausted. 

No.  1280.  CkasseUu  dori,  from  Mission  San  Jos^'.  A  sample  for  must  analysis 
was  received  September  26, 1890,  in  good  condition.  Bunches  and  Rrapes  were  large,  the 
Utter  mature.    The  must  showed  21.93%  of  solid  contents  by  spindle. 

No.  1267.  ChcuselcLS  dor6,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  2, 1893,  in  good  condition,  and  mature.  The  berries  were,  in  general, 
large,  but  mixed  with  many  small  ones.  The  must  showed  22.3%  of  solid  contents  by 
spindle. 

No.  1448.  Chcuselas  dor^,  from  Tulare  station.  A  sample  for  must  analysis  arrived 
August  29, 1891,  in  good  condition.   The  must  showed  24.53  /  of  solid  contents  by  spindle. 

No.  1561.  Chcuselat  dor€y  from  Mission  San  Joso.  Received  October  9,  1893,  in  good 
condition ;  mature  and  not  shriveled,  but  turning  pink.  The  must  showed  22.15  ;  of 
Bolid  contents  by  spindle.  The  must  reached  its  highest  temperature  on  the  fourth  day 
at  82^,  and  was  dry  on  the  seventh  day^. 

At  six  weeks  from  crushing  the  wine  was  nearly  clear,  and  of  good  flavor.  At  five 
months  it  had  been  racked  twice,  was  bright,  with  some-  bouquet,  and  good  though  not 
marked  flavor^  very  soft  and  pleasing,  maturing  slowly.  During  the  first  year  it  was 
racked  four  times,  and  at  seventeen  months  it  was  bottled,  when  it  showed  little 
improvement  and  lack  of  body. 

No.  1677.  Chasielas  dori^  from  Tulare  station.  Received  September  21, 1892,  in  good 
condition,  but  rather  soft.  The  must  showed  20.2%  of  solid  contents  by  spindle.  The 
fennentation  was  cool,  and  lasted  six  days. 
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At  five  weeks  the  wine  was  quite  dry  and  clear,  and  was  racked  for  the  second  time. 
At  four  months  it  was  bright,  with  a  light  but  pleasing  bouquet  and  flavor— a  ven* 
smooth^  neutral  trine.  It  continued  to  improve  for  seven  or  eight  months,  after  wbicn 
it  deteriorated,  and  though  it  remained  brignt  and  sound,  it  became  mawkish  and  insipid. 

No.  1776.  ChasseloB  dorSf  from  Mission  San  Jos4.  Received  October  16, 1892,  in  good 
condition.  The  must  showed  20.85%  of  solid  contents  bjr  spindle.  The  must  was  fer- 
mented with  23%  of  Johannisberger,  and  went  through  in  six  days,  attaining  a  maximum 
temperature  of  S2?  on  the  fourth  day. 

Tne  wine  was  clear  in  three  weeks,  and  was  racked  twice  during  the  first  month.  ^  At 
three  months  it  was  an  excellent  wine,  with  rich  flavor,  aroma,  and  good  body.  At  eight 
months  it  was  in  flrst-class  order,  of  good  Quality,  and  almost  mature.  At  eighteen 
months  the  wine  was  mature,  and  was  bottlea. 

No.  1948.  Chaaaelas  dor€^  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  14, 1893,  in  poor  condition— very  moldy,  but  fine  grapes  and  fully  ripe. 
The  must  showed  23.7%  of  solid  contents  by  spindle. 

No.  2086.  Chasselas  dor6,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
was  received  November  6,  1893,  in  good  condition.  Bunches  were  of  medium  size,  well 
filled;  berries  overripe  and  soft,  but  with  no  raisin  taste.  The  must  showed  23.1':  of 
solid  contents  by  spindle. 

UGNI   BLANC. 

(See  Vit.  Rept.  1883-86,  p.  137.) 
Synonyms :  MacQabeo ;  Queue  de  Renard ;  Clairette  h.  grains  ronds. 

Description, — Vine  vigorous,  with  long,  reddish-gray  canes  of  average 
thickness  and  long  internodes;  leaves  of  medium  size,  with  upper  sinuses 
deep  and  often  closed,  lower  sinuses  shallower  and  open,  teeth  large 
and  acute,  upper  surface  yellowish,  downy  when  young,  lower  surface 
whitish,  with  a  thick  down;  bunch  long,  cylindrical,  with  or  without 
small  shoulders,  well  filled;  berries  of  medium  size,  round,  white, 
becoming  russet  on  one  side  when  well  ripened,  soft,  juicy,  with  tough 
but  easily  broken  skin. 

The  Ugni  blanc  is  very  late,  and  only  ripens  well  in  the  hottest 
regions  of  Provence.  It  is  not  exacting  as  to  the  nature  of  the  soil  in 
which  it  grows,  providing  it  is  not  too  wet.  It  buds  out  late  in  spring, 
thus  escaping  the  late  frosts.  It  gives,  especially  when  grown  on  rocky 
hills,  a  generous  wine,  which,  with  age,  acquires  something  of  the  char- 
acter of  Marsala.  It  is  to  this  grape  that  the  white  wines  of  Cassis,  in 
Bouches  du  Rhone,  owe  their  quality. 

So  far,  it  has  not  shown  qualities  in  California  that  would  recommend 
it  for  cultivation  in  any  locality.  Its  average  yield  has  been  two  tons 
per  acre  at  Cupertino  and  three  tons  at  Tulare.  Contrary  to  the  reputa- 
tion it  has  in  France,  it  is  here  very  easily  injured  by  the  weather  and 
is  not  a  particularly  robust  grower.  It  product  a  light,  acid  wine, 
which  is  of  fair  quality,  matures  quickly,  and  is  useful  for  blending.  It 
is,  however,  little,  if  at  all,  better  for  this  purpose  than  several  others 
which  are  of  superior  productiveness.  The  average  composition  of  the 
must  at  Mission  San  Jose  and  at  Cupertino  has  been  20.9%  of  sugar  and 
0.76%  of  acid;  at  Tulare,  22.8%  of  sugar  and  0.40%  of  acid. 
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RicoRD  or  Trsatkbnt. 

No.  785.  Uqni  blanc^  from  J.  T.  Doyle,  Capertino.  Received  October  28, 1887,  in  good 
condition.  Tne  bunches  were  loosely  pendent,  and  showed  little  coolnre ;  the  berries 
were  very  thin-skinned  and  juicv,  perfectly  round,  and  with  little  bloom ;  a  few  were 
shriveled  and  dried.  The  must  snowed  21.46%  of  solid  contents  by  spindle,  and  0.87%  of 
acid.  The  temperature  of  the  grai>es  at  crushing  was  74®,  and  the  maximum  reached 
was  84®,  on  the  second  day.    The  wine  was  dry  on  the  fourth  day. 

At  two  weeks  the* wine  was  drawn  off  for  the  first  time.  At  two  months  it  showed 
little  aroma  and  sharp  acid.  At  four  months  the  lees  showed  some  acetic  ferment,  and 
the  wine  was  drawn  off  and  pasteurized.  At  seven  months  it  was  still  cloudy,  tasted 
green,  and  was  highly  acid ;  it  had  developed  some  bouquet,  but  was,  on  the  whole, 
rather  thin  and  poor,  i  At  eight  months  it  was  bright,  but  later  it  deteriorated. 

No.  954.  •  Uqni  blanc,  from  J.  T.  Doyle,  Cupertino.  Received  November?,  1888,  in  good 
condition,  ana  crushed  the  following  day.  The  must  showed  19.75%  of  solid  contents  by 
spindle  and  0.50^^  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66®,  and  the 
maximum  reached  was  81®,  on  the  fourth  day. 

At  two  weeks  the  wine  was  drawn  off  the  thick  lees,  and  at  one  month  it  was  taken  to 
the  cellar.  At  two  months  it  was  a  thin,  acid  wine,  with  little  aroma  and  low  alcohol 
At  four  months  it  was  racked  again,  and  the  lees  found  to  be  health  v.  At  ten  months 
it  was  clear,  and  had  improved.  At  thirteen  months  the  wine  which  had  been  put  in 
bottle  at  four  months  was  better  than  the  wine  in  the  keg,  both  in  flavor  and  cleanness 
of  taste.  At  fifteen  months  it  was  clear,  mature,  neutral,  but  fairly  a^eeable.  A  month 
later  it  was  racked.    At  this  time  it  was  at  its  best,  and  later  it  deteriorated. 

No.  1195.  Ugni  blanc,  from  J.  T.  Doyle,  Cupertino.  Received  October  24, 1889,  in  bad 
condition— injured  by  rain,  but  quite  mature.  The  bunches  were  very  unequal  in  size, 
the  larger  ones  very  lar^e,  long,  cylindrical,  shouldered,  and  compact ;  the  berries  were 
round  and  of  medium  sire,  w^ith  thin  but  tough  skin,  varying  from  green  to  pinkish ; 
flesh  very  soft  and  juicy ;  stems  of  medium  size,  pedicels  long  and  slender.  The  must 
showed  22.8%  of  solid  contents  by  spindle  and  6.51%  of  acid.  The  temperature  of  the 
grapes  at  crushing  was  68®,  and  the  maximum  reached  was  76.5®,  on  the  tnird  day.  The 
w^ine  continued  fermenting  slowly  for  a  long  time. 

At  two  weeks  the  wine  was  drawn  off  the  thick  lees.  At  six  weeks  it  was  clear,  very 
light  in  color^  smooth,  with  faint  aroma  and  agreeable  flavor,^with  sufficient  body  and 
alcohol,  and,  m  general,  rather  pleasing.  At  two  months  it  was  racked  and  taken  to  the 
cellar,  and  at  three  months  it  was  bright  and  had  improved.  At  six  months  it  was 
racked  again,  and  at  seven  months  the  lees  were  examined  and  found  to  be  healthy.  At 
eight  months  the  wine  was  bright,  had  developed  some  bou<iuet,  and  wa^  in  general,  a 
smooth,  light,  and  pleasing  wine,  nearly  mature.    After  this  it  deteriorated. 

No.  1405.  Ugni  6/anc,  from  J.  T.  Doyle,  Cupertino.  Received  October  23, 1890,  in  fair 
condition,  and  mature.  The  must  showed  23.05%  of  solid  contents  by  spindle.  The 
fermentation  reached  its  maximum  on  the  third  day  at  a  temperature  of  82®,  and  lasted 
eight  days. 

A  month  from  crushing  the  wine  was  nearly  clear,  had  full  flavor  and  acid,  light  body, 
and  clean  taste.  At  two  months  from  crushing  it  was  racked,  and  at  three  months  was 
bright,  and  showed  some  improvement  and  the  development  ol  some  bouquet.  At  five 
months  the  lees  showed  a  few  fl laments,  but  the  taste  was  unaffected ;  it  was  pasteurized 
for  safety.  It  remained  bright,  and  at  fourteen  months  was  mature,  had  a  good  flavor, 
a  little  bouquet,  high  but  somewhat  green  acid^  and  in  general  was  of  fair  quality.  At 
flfteen  months  it  was  bottled.  At  two  years  it  showed  good  qualities,  but  was  some- 
what exhausted. 

No.  1704.  Ugni  &tonc,«from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29, 1892,  in  good  condition,  but  very  small,  having  been  grown  on  alkali  soil. 
The  must  showed  22.15%  of  solid  contents  by  spindle. 

No.  1737.  Ugni  blanc,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  in  good  condition.    The  must  showed  24.2%  of  solid  contents  by  spindle. 

No.  2026.  Ugni  blane,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  31, 1893,  in  good  condition.  The  bunches  were  over  medium  in  size, 
long-cylindrical,  scarcely  shouldered,  and  close ;  the  berries  of  medium  size,  veiy  juicy, 
and  thick-skinned,  with  high  acid,  and  not  quite  mature.  The  must  showed  22.4%  of 
solid  contents  by  spindle. 
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VERBAL. 

(See  Vit.  Kept.,  1886-86,  p.  104.) 
Synonyms :  Aspiran  blanc ;  Servan  blanc  (?). 

This  grape  has  found  quite  extended  acceptance  for  .table  use,  and  to 
some  extent  for  wine.  It  is  a  grape  of  southern  France,  particularly  the 
Languedoc,  and  in  its  three  varieties — the  red,  gray,  and  white — is  quite 
extensively  grown,  for  both  table  use  and  wine-making.  The  white  vari- 
ety, which  is  less  prolific  than  the  other  two,  is  used  for  the  table  only, 
while  the  other  two  produce  very  popular  table  wines,  of  which  the  red,, 
however,  lacks  suflScient  color  for  commercial  use,  and  neither  it  nor  the 
white  is  exported.  The  wines  possess  a  light  aroma  or  perfume  peculiar 
to  this  grape.  The  vine  is  pruned  sometimes  with  one  long  spur,  but 
mostly  altogether  short. 

Description. — Vine  of  medium  vigor  and  rather  hardy;  canes  some- 
what slender  and  half  erect;  leaves  of  average  size,  glabrous  on  both 
surfaces,  except  below  near  the  axils  of  the  main  nerves,  sinuses  well 
marked  and  generally  closed,  giving  the  leaf  the  appearance  of  having 
five  holes,  in  the  manner  of  those  of  Cabernet  Sauvignon;  teeth  long, 
unequal,  and  somewhat  acuminate;  bunches  large  to  very  large,  irregu- 
larly long-conical,  without  any  or  with  small*  shoulders,  well-filled  to 
compact;  berries  large  to  very  large,  crisp,  with  thick  but  tender  skin, 
agreeable,  but  without  marked  flavor. 

This  variety  has  proved  to  be  a  good  grower  and  prolific  bearer  almost 
wherever  grown,  is  little  subject  to  disease,  and  shades  its  grapes  well. 
In  the  cooler  localities  it  is  occasionally  injured  by  coulure  and  by  the 
abortion  of  its  berries.  The  vines  are  sometimes  pruned  long,  but  in 
places  suited  to  the  variety  it  will  bear  enough,  or  even  too  much,  with 
short-pruning;  long  canes  tend  to  exhaust  the  vine.  The  grapes 
have  been  successful  for  table  use,  on  account  of  their  lateness  and  their 
good  keeping  qualities;  they  will  hang  and  remain  sound  on  the  vines 
later  than  almost  any  other  variety.  As  a  wine-grape,  it  is  less  recom- 
mendable,  making  in  the  Coast  Range  a  thin  wine  of  little  character. 

In  the  hot  interior  valleys  it  is  at  its  best  as  a  wine-grape.  At  Tulare, 
where  it  produces  nearly  fourteen  tons  per  acre,  it  makes  a  light,  agree- 
able wine,  with  little  flavor  or  bouquet,  but  easily  fermented  and 
handled;  a  wine  which,  at  six  or  eight  months,  is  at  its  best,  bright, 
and  clean-tasting.  It  is  too  light  to  keep  for  a  long  time,  but  would  make 
a  good  blend  with  heavy-bodied,  alcoholic  wines.  For  this  purpose  it  is, 
however,  not  equal  to  the  Burger,  but  has  the  advantage  of  being  at 
the  same  time  a  good  table-grape,  and  of  resisting  the  weather  better 
than  the  latter. 

The  average  composition  of  the  must  at  Tulare  has  been  18.4%  of 
sugar  and  0.57%  of  acid.  This  could  probably  be  improved  by  prevent- 
ing the  vines  from  bearing  so  heavily.  At  Paso  Robles  the  grape  is 
promising,  being  vigorous  and  productive,  and  having  an  average  must 
composition  of  21.6%  of  sugar  and  0.51%  of  acid,  but  has  not  yet  been 
suflSciently  tried  for  wine. 
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RscoRD  OF  Trsatmbnt. 

No.  701.  Verdal,  from  R.  Wegener,  Livermore.  Received  October  7, 1887,  in  good  con- 
dition. The  bancnes  were  large,  loose,  and  showed  a  little  coalure ;  the  berries  were 
large,  and  well  covered  with  oloom.  The  must  showed  22.84%  of  solid  contents  by 
spindle  and  0.52%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66.6°,  and  the 
mazimnm  reacned  was  88°,  on  the  third  day.  The  wine  was  drawn  off  on  the  elev- 
enth day.  "^ 

At  two  months  it  was  clear,  with  good  aroma,  light  and  pleasant  acid,  but  was  rather 
thin.  A  month  later  it  was  racked  again.  At  sixth  months  the  lees  showed  traces  of 
unsound  ferments,  so  the  wine  was  racked  and  pasteurized.  At  eight  months  it  was 
bright,  with  little  bouquet— a  fair,  neutral  wine. 

No.  803.  VerdaJ,  from  W.  G.  Klee,  Santa  Cruz  Mountains.  A  sample  for  must  analysis 
was  received  November  SO,  1887,  in  fair  condition,  some  of  the  bunches  showing  traces 
of  mold.  The  bunches  were  very  large  and  loose,  on  account  of  coulure.  The  berries 
were  very  large,  and  with  much  less  bloom  than  the  sample  from  Livermore ;  however, 
they  were  larger  than  those  of  the  latter  sample,  and  of  more  agreeable  flavor.  The 
must  showed  20.65%  of  solid  contents  by  spindle  and  0.75%  of  acid. 

No.  1164.  Verdal,  from  J.  T.  Doyle^  Cupertino.  A  sample  for  must  analysis  was 
received  October  15, 1888,  in  good  condition.  The  bunches  were  large  to  medium,  pyram- 
idal, winged,  loose;  the  berries  very  large,  ellipsoidal,  with  thick  but  tender  skin,  of 
green  to  yellowish-green  color,  well  covered  with  bloom ;  the  flesh  crisp  and  juicy,  sweet, 
and  agreeable ;  the  stems  slender  and  green :  the  pedicels  short  and  thick.  The  must 
showed  21.5%. of  solid  contents  by  spindle  and  0.48%  of  acid. 

No.  1188.  Verdalj  from  J.  Gallegos,  Mission  San  Josd.  A  sample  for  must  analysis  was 
received  October  16, 1889,  in  good  condition.  The  grapes  were  rather  larger  than  those 
from  Cupertino,  but  were  otherwise  identical.  The  must  showed  19.5%  oi  solid  contents 
by  spindle  and  0^7%  of  acid. 

No.  1361.  Verdal^  from  J.  T.  Doyle,  Cupertino.  Received  October  17, 1890,  in  good 
condition,  but  not  mature.  The  must  showed  18.95%  of  solid  contents  by  spindle.  The 
fermentation  was  slow  and  cool,  attaining  its  maximum  temperature  of  78°  on  the 
fourth  day,  and  flnishing  on  the  sixth  day. 

The  wine  was  racked  twice  during  the  first  two  months,  but  was  slow  in  clearing.  At 
three  months  it  was  bright,  with  a  slight  bouquet,  but  very  little  flavor,  high  acia,  and 
somewhat  suspicious  after-taste— generally  of  poor  quality  and  without  character.  At 
five  months  the  lees  showed  a  little  lactic  ferment,  and  the  wine  was  pasteurized.  At 
seven  months  the  wine  was  bright,  had  improved  somewhat  in  taste  and  bouquet,  but 
tasted  green,  and  was  without  much  character.  At  fourteen  months  the  wine  was 
mature,  and  at  sixteen  months  it  was  bottled.  At  two  years  the  wine  was  examined 
and  found  to  be  bright ;  it  was  thin  and  neutral,  but  smooth  and  somewhat  agreeable. 

No.  1430.  Verdal,  from  J.  Gallegos,  Mission  San  Jos^.  A  sample  for  must  analysis 
was  received  October  30, 1890,  in  good  condition,  and  mature.  The  must  showed  22.15% 
of  solid  contents  by  spindle. 

No.  1463.  Verdal^  ttom  Tulare  station.  Received  August  29, 1891,  in  good  condition, 
but  not  ripe.  The  must  showed  18.82%  of  solid  contents  by  spindle.  The  fermentation 
lasted  five  days,  was  cool  and  complete,  and  reached  its  maximum  temperature  of  76° 
on  the  third  day. 

The  wine  remained  cloudy  for  some  time,  but  was  bright  at  seven  weeks  after  crush- 
ing. During  the  first  three  months  it  was  racked  twice,  and  at  four  months  it  was 
bright,  water- white,  with  a  little  bouquet— ^nerally  neutral,  but  drinkable,  and  well 
advanced  for  its  age.  Tastings  at  six  and  eight  months  showed  it  to  have  improved 
somewhat  and  to  have  kept  perfectlv.  At  fourteen  months  the  wine  was  mature,  thin, 
and  without  character ;  at  this  age  it  was  bottled. 

No.  1705.  Verdalf  from  Tulare  station.  Received  October  5,  1892,  in  excellent  con- 
dition. The  grapes  were  of  very  large  size,  and  mature.  The  must  showed  29.4%  of 
solid  contents  by  spindle.  The  fermentation  was  somewhat  slow,  lasting  eight  days, 
and  reaching  its  maximum  temperature  of  83°  on  the  third  day. 

At  one  month  the  wine  was  clear,  fresh-tasting,  and  quite  dry ;  it  was  racked  twice 
during  the  first  three  months,  and  at  the  end  of  that  time  was  bright,  with  some  bouquet 
and  flavor,  a  nutty  taste,  and  signs  of  early  maturity.  It  remained  bright,  sound,  and 
generally  in  good  order  for  sixteen  months,  when  it  was  bottled. 

No.  1912.  Verd€U,  from  Tulare  station.  Received  October  6, 1893.  in  fairly  good  con- 
dition—a trifle  bruised,  but  not  at  all  moldy.  The  must  showed  18.80%  of  solid  contents 
by  spindle.  The  amount  received  (752  lbs.)  was  divided  into  three  lots,  one  of  which  was 
fermented  in  the  ordinary  way,  and  the  others  with  special  ferments.  The  normal  fer- 
mentation, which  was  made  for  comparison,  was  prompt  and  thorough,  lasting  four 
days,  and  attaining  a  maximum  temperature  of  81°  on  the  second  day. 

The  wine  was  clean-tasting,  and  nearly  clear  three  weeks  after  crushing.  Four 
months  after  the  first  drawing-off  it  was  bright,  with  full  acid,  but  with  little  flavor  and 
no  bouquet.    Three  months  later  it  had  made  little  change. 

No.  1964.  VerdaJ,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  14. 1893,  in  fair  condition.  The  bunches  were  large,  irre^lar,  and  compact ;  the 
berries  large  (smaller  than  those  from  Tulare),  and  not  quite  ripe.  The  must  showed 
22.85%  of  solid  contents  by  spindle. 
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No.  1082.  Verdal  {Napoleon)^  from  Tulare  station.  Received  October  19, 1893,  in  good 
condition.  Bunches  and  bemes  both  extremely  large ;  berries  not  very  sweet,  but  riper 
than  those  received  under  the  name  of  Verdal  from  the  same  station  (No.  1912).  The 
must  showed  19.3%  of  solid  contents  by  spindle.  The  must  fermented  quickly,  reached 
a  temperature  of  o2P  on  the  third  day,  and  was  dry  on  the  fourth. 

The  wine  cleared  quickly,  and  three  months  from  crushing,  when  it  had  been  racked 
twice,  it  was  bright  and  clean-tasting.  Six  months  after  making,  it  was  in  good  con- 
dition, fresh-tasting,  and  agreeable,  but  with  little  character.  ^ 

No.  2082.  Verdalf  from  Paso  Robles  station.  Received  November  4,  1893,  in  good 
condition.  The  bunches  were  very  irregular  in  size  and  shape,  large,  and  either  loose 
or  compact ;  the  berries  were  large  to  very  large,  sweet,  with  very  little  flavor.  The 
must  showed  22.7%  of  solid  contents  by  spindle.  The  fermentation  was  rather  slow  and 
cool,  the  temperature  not  rising  above  77^ 

The  wine  was  clear  at  five  weeks,  having  been  racked  twice.  At  ten  weeks  it  was 
bright,  clean-tasting,  with  some  bouquet  and  flavor,  and  medium  acid.  At  six  months 
it  was  smooth  and  agreeable,  with  some  bouquet,  but  no  marked  character. 


CHAUCH^   ORIS. 

(See  Vit.  Rept.  1885-86,  p.  101.) 
Synonyms:  Gray  Riesling;  Gray  D'Ischia  (in  California). 

Description. — A  strong,  vigorous  grower,  with  abundant  foliage;  canes 
thick,  with  short  internodes;  leaves  of  medium  size,  circular  outline, 
with  shallow  sinuses  or  without  any,  glabrous  above,  soft-downy  below; 
bunches  small,  conical,  shouldered,  compact;  berries  small,  ellipsoidal, 
from  greenish-pink  to  reddish,  with  abundant  bloom. 

This  variety  has  been  planted  pretty  extensively,  is  vigorous  in  almost 
all  localities,  and  generally  fairly  resistant  to  disease,  except  where 
oidium  is  prevalent,  in  which  places  it  needs  several  sulphurings.  The 
vines  require  long-pruning,  but  when  trained  in  the  usual  way  the  crop 
is  often  a  total  failure,  on  account  of  coulure.  This  tendency  to  coulure 
can  be  overcome  by  the  Guyot  system  of  pruning;  the  canes  tied  to  the 
horizontal  wires  must  be  very  long,  and  renewed  every  year.  The  grapes 
ripen  early,  and  generally  color  well;  they  are  very  hard  and  difficult  to 
press.  In  general,  the  must  is  very  high  in  sugar  and  rather  low  in  acid; 
it  is  difficult  to  ferment,  and  very  slow  to  clear,  especially  if  it  has  been 
allowed  to  remain  for  any  length  of  time  in  contact  with  the  skins. 

The  localities  where  this  grape  has  given  the  most  satisfaction  are  in 
the  higher  parts  of  the  Santa  Cruz  Mountains.  Here  the  sugar  con- 
tent is  lower  and  the  acid  higher  than  in  the  other  localities,  where  it 
averages  25%  of  sugar  and  0.45%  of  acid.  In  favorable  localities  it  gives  a 
wine  of  good  bouquet,  clean  taste  and  full  body,  and  produces,  when 
properly  pruned,  at  the  rate  of  5  to  6  tons  per  acre.  The  average  crop 
at  Cupertino  on  the  long-pruned  vines  has  been  5.7  tons  per  acre,  while 
on  the  short-pruned  it  has  been  only  0.4  ton.  It  has  borne  well  at  the 
Amador  station,  but  in  composition  the  must  has  been  too  high  in  sugar 
and  too  low  in  acid  to  promise  well  for  a  dry  wine. 

Tabls  of  Production. 


CHAUCH^  ORIS. 


1887--NO.  e»4  (long-pruned).    J.  T.  Doyle,  Cupertino . . . 

No,  707  (short-pruned).  J.  T.  Doyle,  Cupertino.. 
1888— No.  882  (long-pruned).    J.  T.  Doyle,  Cupertino . .. 

No.  883  (short-pruned).  J.  T.  Doyle,  Cupertino.. 
1889-No.  1101.    J.  T.  Doyle.  Cupertino 
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RscoBD  OF  Tbsatmbitt. 

No.  682.  ChauchS  gi-it,  from  Margherita  Vineyard,  Fresno.  Received  Angnst  31, 
1887,  in  fair  condition.  The  bunches  were  large  and  looser  than  those  from  Cupertino ; 
the  berries  also  large  and  deeply  colored.  The  must  showed  24.8%  of  solid  contents  by 
spindle  and  0  57%  of  acid.  The  temperature  of  the  grapes  at  crasning  was  63^,  ^nd  the 
maximum  reached  was  78°,  on  the  fifth  day.  The  fermentation  was  slow,  and  lasted 
nbout  seventeen  days. 

At  three  weeks  tne  wine  was  drawn  off  the  thick  lees.  Three  months  later  it  was 
still  turbid,  and  showed  indications  of  secondary  fermentation.  A  microscopic  exam- 
ination of  the  lees  confirmed  the  indications  of  the  taste,  so  the  wine  was  racked  and 
pasteurized.  A  month  later  it  was  bright,  and  had  developed  some  bouquet;  it  had 
medium  body  and  adequate  acid.  The  wine  as  a  whole  was  pleasant  and  of  good  quality, 
except  for  a  rather  unpleasant  after- taste. 

No.  094.  Chauchi  gris,  from  J.  T.  Doyle,  Cupertino.  Received  October  6,  1887,  in 
good  condition.  The  bunches  were  well  filled,  and  the  berries  of  good  size  for  the 
variety,  and  deeply  colored.  The  must  showed  25.13%  of  solid  contents  bv  spindle  and 
0.60%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  71°,  and  the  maximum 
reached  was  88°,  on  the  third  day. 

At  two  weeks  the  wine  was  drawn  off  the  heavy  lees.  At  two  months  it  was  bright, 
with  light  acid  and  aroma,  and  a  fairly  well-developed  wine.  A  month  later  it  was 
racked  again ;  it  had  developed  a  little  bouquet,  but  tne  acid  tasted  a  little  sharpish.  A 
microscopic  examination  of  the  lees  showed  some  unsound  ferments,  so  the  wine  was 
racked  again  two  weeks  later,  and  pasteurized. 

No.  707.  ChaucM  gria^  from  J.  T.  Do^rle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  11, 1887,  in  good  condition.  The  grapes  were  from  short-pruned  vines, 
and  did  not  differ  materially  from  those  from  long-pruned  vines.  They  showed  rather 
more  coulure  and  there  were  more  dried  grapes,  on  account  of  the  hot  days  immediately 

g receding  their  gathering.    The  must  showed  28.78%  of  solid  contents  oy  spindle  and 
.45%  of  acid. 

No.  839.  Chauchi  gria^  from  J.  Gallegos,  Mission  San  Jos4.  A  sample  for  must 
analysis  was  received  September  12, 1888,  in  good  condition.  The  must  snowed  25.52% 
of  solid  contents  by  spindle  and  0.42%  of  acid. 

Nos.  882  (long-pruned)  and  883  (short-pruned).  ChaueM  grit,  from  J.  T.  Dovle,  Cuper- 
tino. Received  October  5,  1888,  in  ^ood  condition.  The  must  of  the  grapes  from  long- 
pruned  vines  showed  23.32%  of  solid  contents  by  spindle  and  0.32%  of  acid.  The  grapes 
from  short-pruned  vines  showed  agreat  deal  of  coulure,  and  'the  must  showed  2492%  of 
solid  contents  by  spindle  and  0.29%  of  acid.  The  two  lots  were  fermented  together. 
The  maximum  temperature,  reached  the  fourth  day,  was  89°.  The  wme  was  quite  dry 
on  the  tenth  day,  wnen  it  was  drawn  off  the  thick  lees. 

At  three  months  the  wine  was  not  quite  clear,  but  showed  good  aroma.  Two  months 
later  it  was  pasteurized,  on  account  of  the  presence  of  small  quantities  of  unsound  fer- 
ments in  the  lees.  At  eleven  months  it  was  clear  and  of  fair  quality,  but  with  a  slightly 
suspicious  odor.  At  seventeen  months  it  had  deteriorated  and  become  slightly  bitter. 
It  was  racked  again  at  this  time,  but  did  not  improve. 

No.  1030.  ChauchS  grit,  from  Margherita  Vineyard,  Fresno.  A  sample  for  must 
analysis  was  received  September  2, 1889,  in  good  condition.  The  must  showed  31.1%  of 
solid  contents  by  spindle  and  0.60%  of  acid. 

No.  1084.  Chauchi  grit,  from  J.  Gallegos,  Mission  San  Jos^.  Received  September  19, 
1889,  in  good  condition,  and  completely  mature.  The  must  showed  25.9%  of  solid  con- 
tents by  spindle  and  0.48%  of  acid.  The  maximum  temperature  reached  by  the  ferment- 
ing must  was  83°,  on  the  third  day.    The  wine  was  dry  on  the  sixth  day. 

At  one  month  the  wine  was  almost  clear,  clean-tasting,  and  with  pleasing  aroma. 
Eight  days  later  it  was  clear,  and  in  two  weeks  was  taken  to  the  cellar.  At  four  months 
it  was  clear,  of  light  golden  color,  with  marked  and  agreeable  aroma,  rather  raw  still, 
but  of  good  general  quality.  At  seven  months  it  was  racked  for  the  third  time.  It 
became  cloudy,  and  showed  signs  of  secondary  fermentation,  so  it  was  submitted  to 
electrical  treatment  for  an  hour.  Two  months  later  the  wine  tasted  exhausted,  and  bad 
evidently  not  been  benefited  by  the  treatment,  as  it  steadily  deteriorated  after  this. 

No.  1096b  Chauchi  gris,  from  Margherita  Vineyard,  Fresno.  Received  September  20, 
1889,  in  good  condition,  but  overripe.  The  bunches  were  larger  and  looser  than  usual ; 
the  berries  softer  and  more  juicy  than  those  of  the  same  variety  from  Mission  San 
Jo8€.  The  skin  was  almost  rose-colored.  The  must  showed  28.0%  of  solid  contents  by 
spindle  and  0.37%  of  acid.  The  fermentation  reached  its  maximum  on  the  third  day  at  a 
temperature  of  79.5°.    The  wine  was  nearly  dry  on  the  fifth  day. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  It  was  bright,  of  light 
golden-yellow  color,  of  faint  flavor  and  aroma,  full  body,  medium  acid,  and  good  gen- 
eral quHlity.  At  four  months  it  was  bright,  full-bodied,  and  rather  rough  for  a  white 
wine.  Three  months  later  it  was  pasteurized,  as  the  lees  showed  signs  ofunsound  fer- 
ments. There  were  traces  of  sugar  in  the  wine,  which  started  the  secondary  ferments 
again  later,  so  that  the  wine  did  not  improve.    At  one  year  the  wine,  which  had  been 
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kept  in  demijohn  since  it  was  pastenrized,  was  fairly  good,  bat  the  wine  in  the  keg  was 


bitter.    After  this  it  did  not  improve. 

No.  1101.    Chauehi  gris^  from  J.  T.  Doyle,  Cupertino.    A  sample  for  mnst  analysis  was 
received  September  27, 1889,  in  |^ood  condition,  and  quite  ripe.    The  bunches  were  of  • 
medium  size,  cylindrical,  sometimes  shoulderea,  close ;  the  berries  of  normal  size,  firm 
and  not  juicy,  sweet  and  agreeable.    The  must  showed  25.55%  of  solid  contents  by  spindle 
and  0.39%  of  acid. 

No.  1207.  ChauchS  grisy  from  Margherita  Vineyard,  Fresno.  Received  August  14, 
1890,  in  fairly  good  condition.  Bunches  compact  and  of  fair  size;  berries  firm,  and 
completely  mature.  The  must  showed  22  82%  of  solid  contents  by  spindle,  and  reached 
its  maximum  temperature  of  79°  on  the  fourth  day ;  the  fermentation  was  slow  and 
prolonged. 

Six  weeks  after  crushing  the  wine  was  nearly  olear,  but  still  a  little  sweet  and  ferment- 
ing. At  ten  weeks  the  wine  was  quite  clear,  with  pleasing  but  neutral  flavor,  good  body 
and  alcohol,  medium  acid,  but  no  oouquet.  It  was  racked  four  times  the  first  year,  but 
after  six  months  commenced  to  deteriorate,  becoming  flat  and  insipid.  At  fourteen 
months  it  was  bottled,  but  failed  to  keep  in  glass. 

No.  1286.  ChaucM  gris,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  3,  1890,  in  fair  condition ;  a  few  grapes  moldy,  quite  ripe.  The  must 
showed  25.43%  of  solid  contents  by  spindle. 

No.  1496.  Chauehi  gris^  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  September  16, 1891,  in  good  condition.  The  grapes  were  mature  and  very  small. 
The  must  showed  25.2%  of  solid  contents  by  spindle. 

No,  1409.  Chauehi  grisj  from  Asti,  Sonoma  County.  Received  September  17, 1891,  in 
good  condition,  well-colored,  and  mature.  The  must  showed  24.8%  of  solid  contents  by 
spindle.  The  fermentation  was  very  feeble  and  slow,  the  must  never  rising  more  than 
2^  above  the  temperature  of  the  room. 

At  the  end  of  a  month  the  wine  was  still  sweet  and  fermentation  had  almost  stopped ; 
it  was  then  treated  with  half  a  gallon  of  sediment  from  No.  1601,  a  White  Vemaccia 
from  Cupertino  in  full  fermentation,  and  then  aerated.  Fermentation  recommenced, 
and  in  four  days  the  wine  was  almost  dry.  It  never  became  quite  clear,  and  at  four 
months  commenced  to  show  signs  of  bad  acid,  and  was  therefore  pasteurized.  At  six 
months  it  was  racked,  and  at  eight  months  it  was  auite  bright,  though  still  a  little  sweet. 
At  ten  months  it  was  racked  and  lightly  sulphured.  At  fourteen  months  it  was  bright, 
still  slightly  sweet,  but  quite  sound  and  fairly  agreeable.  At  fifteen  months  it  was 
bottled. 

No.  1509.  Chauehi  gris^  from  Mission  San  Jos^.  Received  September  27, 1891,  in  fair 
condition ;  a  little  moldy.  The  must  showed  25.4%  of  solid  contents  by  spindle.  The 
must  went  through  promptly  in  five  days,  reaching  its  maximum  temperature  of  81°  on 
the  third  day. 

The  wine  was  a  little  slow  in  clearing,  but  was  clear  two  months  after  crushing.  It 
was  racked  twice  during  the  first  three  months,  and  at  the  end  of  that  time  was  bright, 
of  fair  qualitv,  but  slightly  bitter.  Eight  months  after  crushing  it  was  much  improved, 
smooth,  full-Dodied,  and  pleasing.  At  fifteen  months  the  wine  had  not  developed  much 
bouquet,  but  was  mature,  and  was  bottled. 

No.  1649.  Chauehi  gru^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  16, 1892,  in  good  condition.  The  must  showed  25.2%  of  solid  con- 
tents by  spindle. 

No.  1774.  Chauehi  grU,  from  Mission  San  Jos6.  Received  October  15, 1892,  in  good 
condition.  The  must  showed  24.8%  of  solid  contents  by  spindle.  The  fermentation 
reached  its  maximum  temperature  of  82°  on  the  fourth  day,  and  continued  slowly  for 
some  time,  and  was  slow  in  clearing. 

The  wine  was  racked  twice  during  the  first  two  months,  and  at  three  months  was 
bright,  had  full  flavor  and  a  little  bouquet,  but  was  not  quite  clean-tasting.  Tastings  at 
five,  eight,  and  ten  months  showed  a  gradual  improvement  and  a  quick  maturing.  At 
eighteen  months  the  wine  was  bottled. 

No.  1801.  Chauehi  gris^  from  Amador  station.  A  sample  for  must  analvsis  was  re- 
ceived September  1, 1893,  in  good  condition.  The  bunches  were  small  and  well  filled. 
The  must  showed  21.3%  of  solid  contents  by  spindle. 

No.  1864.  Chauehi  oris,  from  Paso  Robles  station.  Received  September  15,  1893,  in 
good  condition.  The  bunches  were  very  compact  and  large ;  the  berries  were  large  for 
the  variety,  unevenly  ripened.  The  must  showed  23.3%  of  solid  contents  by  spindle. 
The  must  reached  its  maximum  temperature  of  82°  on  the  fourth  day,  and  fermented 
through  in  seven  days. 

The  wine  cleared  in  three  weeks,  and  was  racked  twice  during  the  first  month.  At 
four  months  it  was  bright,  full-bodied,  with  a  little  flavor  and  bouquet,  but  still  very 
raw.  At  eight  months  it  was  much  improved,  had  acquired  a  good  bouquet,  a  clean, 
sound  after-taste,  and  was  altogether  an  agreeable  wine. 

No.  1987.  Chauehi  gris,  from  Mission  San  Jos6.  Received  October  19,  1893,  in  good 
condition,  very  ripe,  and  more  deeply  colored  than  usuaL    The  must  showed  25.95%  of 
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solid  contents  by  spindle.    The  mnst  fermented  slowly,  and  did  not  attain  its  maximum 
temperature  of  81°  until  the  fourth  day :  in  eight  days  it  was  nearly  dry. 

At  one  month  the  wine  was  nearly  clear,  and  was  racked  for  the  second  time.  At 
three  months  it  was  bright,  but  very  raw.  At  seven  months  it  was  smoother,  full-bodied, 
but  quite  clean-tasting. 

No.  2096.  ChaueJU  gris,  from  J.  T.  Do:^]e,  Cupertino.  A  sample  for  must  analysis 
arrived  November  6, 1893,  in  good  condition.  Tne  bunches  were  small  and  compact ; 
the  berries  small,  deeply  colored,  overripe,  but  with  good  acid.  The  must  showed  26.2% 
of  solid  contents  by  spindle. 

« 

BURQER. 


(3ee  Vit.  Kept.  1863-85,  p.  124 ;  1885-86,  p.  93.) 


Synonyms:  White  Tokay;  Putszcheere;  Elender. 

The  Burger,  properly  so  called,  is  a  grape  of  the  northern  part  of  the 
wine  belt  of  Europe,  and  the  grape  passing  under  that  name  in  Califor- 
nia has  been  associated,  both  in  the  vineyards  and  cellars,  with  the  (true) 
Riesling,  the  Gutedel  or  Chasselas,  and  other  Rhenish  grapes.  Among 
these,  it  is  in  Europe  held  in  but  very  light  estimation  as  to  quality, 
though  known  to  produce  large  quantities  of  a  light  acid  wine,  poor  in 
alcohol.  Among  its  names  is  that  of  White  Elbling;  the  Blue  Elbling, 
largely  cultivated  by  Mr.  L.  J.  Rose  at  San  Gabriel,  being  held  to  be  one 
of  its  varieties. 

However  similar  to  the  true  Burger,  or  Kleinberger,  in  respect  to  the 
wine  it  yields,  especially  in  northern  localities,  the  California  grape 
differs  from  the  German  type  as  well  as  from  the  Blue  Elbling.  From 
a  comparison  with  a  grape  imported  by  Mr.  Groezinger,  Mr.  Wetmore 
identifies  our  grape  with  the  White  Tokay,  also  known  as  Putszcheere, 
and  Elender;  both  names  indicative  of  no  very  high  estimate  of  the 
variety,  which  seems  to  represent  the  Burger  in  Hungary. 

This  variety  has  been  so  extensively  planted  and  is  so  well  known  in 
California  that  an  extended  description  is  unnecessary.  It  succeeds 
well  in  all  localities  which  are  not  too  late  to  ripen  its  grapes,  bearing 
immense  crops  where  the  soil  is  rich,  and  good  crops  wherever  vines  will 
thrive  at  all. 

Description. — Vine  rather  a  small  grower;  leaves  of  medium  size  or 
smaller,  the  lateral  sinuses  well  marked,  often  closed,  the  petiolar  sinus 
narrow,  dentation  very  obtuse,  sometimes  almost  sinuate;  the  upper 
surface  of  leaves  glabrous,  the  lower  sparsely  downy;  bunch  very  large, 
irregular,  generally  very  compact;  berries  a  little  over  medium  size, 
round,  very  juicy,  and  without  special  flavor. 

The  skin  of  the  grapes  is  very  easily  broken,  rendering  them  suscep- 
tible to  damage  by  early  rains.  In  the  northern  coast  counties  the 
variety  produces  a  light  acid  wine  of  fair  quality  when  planted  in  a 
warm  and  early  location,  but  the  best  results  have  been  obtained  with 
it  in  the  warmer  southern  and  central  counties.  In  Fresno  and  Tulare 
counties  it  attains  very  regularly  from  20%  to  23%  of  sugar,  with  from 
0.6%  to  0.4%  of  acid,  ferments  well,  and  produces  one  of  the  best  white 
wines  of  those  localities.  In  San  Luis  Obispo  County  it  has  also  done 
well,  retaining  good  acid  with  a  fair  amount  of  sugar.  In  the  Sierra 
foothills  it  has  not  been  so  satisfactory;  and  in  the  northern  coast 
counties  it  is  too  much  at  the  mercy  of  early  autumn  rains  and  late 
seasons;  for,  though  a  clean,  neutral  wine  of  good  keeping  qualities  is 
sometimes  obtained  from  it,  at  other  times,  and  more  often,  it  gives  a 
thin,  watery,  green-tasting  wine,  good  only  for  distillation. 
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The  crops  reported  as  obtained  from  this  variety  vary  from  2  tons 
(exceptionally  small)  in  a  red  hill  soil  of  Napa  County,  to  11  tons  or 
more  in  rich  soils.  About  7  tons  to  tha  acre  would  seem  to  be  about 
the  average  in  ordinary  soils.  The  average  for  three  years  at  Cupertino 
has  been  9.3  tons  per  acre. 

Burger  is  preeminently  a  blending  wine,  especially  useful  as  an  addi- 
tion to  such  wines  as  the  Chauch^  gris,  which  it  improves  in  acid  and 
keeping  qualities;  it  is  also,  on  account  of  its  neutral  character,  of  use 
as  a  toning-down  blend  with  wines  of  too  strongly  marked  character, 
being  often  used  as  a  diluent  with  red  wines  too  rich  in  color,  tannin,  or 
special  flavor.  One  of  its  especial  merits  is  the  ease  with  which  it  main- 
tains and  imparts  to  other  musts  a  sound  fermentation. 

Table  of  Pboductiow. 


BURQER. 


1887— No.  748  (long-pruned).  J.  T.  Doyle,  Cupertino 
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Rbcobd  of  Tbxatmxnt. 

No.  G81.  Burger,  from  Margherita  Vineyard,  Fresno.  Received  August  31,  1887,  in 
good  condition.  The  bunches  were  large,  well  filled,  and  without  coulure ;  the  berries 
were  large,  thick-skinned,  and  with  good  acid.  The  must  showed  23.24%  of  solid  con- 
tents by  spindle  and  0.45%  of  acid.  The  temperature  of  the  grapes  at  crashing  was  69^, 
and  the  maximum  reacned  was  78^,  on  the  fifth  day.  The  wine  was  dry  on  the  tenth 
day,  and  was  drawn  off. 

At  three  weeks  the  wine  was  drawn  off  the  thick  lees,  and  a  month  later  it  was  clear, 
with  some  aroma  and  pleasing  quality.  At  three  months  an  examination  of  the  lees 
showed  them  not  to  be  quite  sound,  so  the  wine  was  drawn  off  and  pasteurised.  At 
nine  months  the  wine  was  bright,  and  had  developed  some  bouquet,  but  was  not  qtiite 
clean-tasting.    At  this  time  it  was  racked  again. 

No.  692.  Burger^  from  R.  Wegener,  Livermore.  Received  October  1,  1887,  in  good 
condition.  But  few  of  the  bunches  were  compact,  many  of  them  showing  coulure:  the 
berries  were  generallv  small,  and  very  sweet.  The  must  showed  22.87%  of  solid  contents 
by  spindle  and  0.62/^  of  acid.  The  temperature  of  the  grapes  at  crushing  was  73°,  and 
the  maximum  reacned  was  86°^  on  the  eighth  day.  The  fermentation  was  complete  on 
the  thirteenth  day,  when  the  wme  was  drawn  off. 

At  three  months  the  wine  was  bright,  and  showed  better  aroma  but  less  body  than  No. 
681,  the  Fresno  sample.  Two  weekslater  it  was  racked  again.  At  seven  months,  as  the 
lees  showed  some  unsound  germs,  the  wine  was  drawn  off  and  pasteurized.  At  eight 
months  it  was  bright,  light-bodied,  with  some  bouquet,  but  flat  and  neutral,  and  generally 
inferior  to  the  Fresno  sample. 

No.  748.  Burger,  from  J.  T.  Doyle,  Cupertino.  Received  October  19, 1887,  in  good  con- 
dition. The  grapes  were  from  long-pruned  vines.  The  bunches  were  large,  well  filled, 
and  showed  no  coulure ;  the  berries  were  sweet,  thin-skinned,  and  manv  bronzed  by  the 
sun.  The  must  showed  19.4%  of  solid  contents  by  spindle  and  0.65%  of  acid.  The  tem- 
perature of  the  grapes  at  crushing  was  61°,  and  the  maximum  reached  was  83*^,  on  the 
second  day. 

In  sixteen  da>;8  the  wine  was  drawn  off  the  lees,  and  at  seven  weeks  it  was  clear 
with  medium  acid,  but  watery  and  without  aroma.  Two  weeks  later  it  was  racked 
again.    At  six  months  the  sediment  showed  unsound  ferments,  and  was  racked  off  and 

Sasteurized.    At  eight  months  the  wine  was  bright  and  very  much  improved ;  it  had 
eveloped  some  bouquet,  and  was  a  good  wine  for  a  Burger. 

No.  764.  Burger,  from  J.  T.  Doyle,  Cupertino.  Received  October  20, 1887,  in  good  con- 
dition. The  grapes  were  from  short-pruned  vines.  The  bunches  were  of  extremely 
large  size ;  the  oerries  ver^  large,  juicy,  and  much  more  agreeably  flavored  than  the 
grapes  from  long-pruned  vines.  The  must  showed  21.98%  of  solid  contents  bv  spindle 
and  0.81%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  71°,  and  the  roaxi-- 
mum  reached  was  86°,  on  the  third  day.  In  two  Weeks  the  wine  was  quite  dry,  and  was 
drawn  from  the  lees. 

At  two  months  the  wine  was  clear,  with  fair  aroma,  medium  acid,  somewhat  thin, 
but  of  fair  quality  Ten  weeks  later  it  had  a  suspicious  taste,  so  it  was  drawn  off  and 
pasteurized.  At  eight  months  it  was  bright,  with  well-developed  bouquet,  of  fair  body, 
and  slightly  sharp  acid. 

\  No.  830.  Burger,  from  Margherita  Vineyard,  Fresno.  Received  September  8, 1888,  in 
excellent  condition.  The  bunches  were  large  and  full ;  the  berries  juicy  and  veiy  sweet, 
with  moderately  thick  and  rather  tough  skin.  The  must  showed  23.16%  of  solid  con- 
tents by  spindle  and  0.34°^  of  acid.  The  temperature  of  the  grapes  at  crushing  was  69°, 
and  the  maximum  reacned  was  81.5°,  on  the  sixth  day.  On  the  twelfth  day  the  fer- 
mentation was  over,  and  the  wine  was  drawn  off. 

At  seven  weeks  the  wine  was  racked  again  and  taken  to  the  cellar.  At  four  months 
the  wine  was  not  clear,  but  it  tasted  good.  Two  months  later  it  was  racked  again,  and 
an  examination  of  the  lees  showed  no  unsound  germs.  After  this  the  wine  did  not 
improve  much,  but  became  clear.  At  seventeen  months  it  was  bright,  and  showed 
some  bouquet;  after  this  it  deteriorated.  At  twenty-three  months  it  was  put  in  glass. 
At  twenty-nine  months  the  wine  bottled  at  fifteen  months  was  not  quite  bright,  and  was 
of  poor  quality ;  that  bottled  at  twenty-three  months  was  bright,  and  of  better  quality. 
The  former  did  not  improve  in  glass,  but  the  latter  nineteen  months  later  was  of  fair 
quality,  sound,  bright,  and  drinkable. 

No.  940.  Burger,  from  J.  T.  Doyle,  Cupertino.  Received  October  26, 1888,  in  good  con- 
dition. The  grapes  were  partly  from  long-pruned  and  partly  from  snort-pruned  vines. 
Those  from  the  short-pruned  vines  were  tne  best  and  showed  the  less  coulure.  The 
must  showed  19.13%  of  solid  contents  by  spindle  and  0.31%  of  acid  for  the  short-pruned, 
and  19.3%  of  solid  contents  by  spindle  and  0.63%  of  acid  for  the  long-pruned.  The  tem- 
perature of  the  grapes  at  crushing  was  67°,  and  the  maximum  reached  was  83.5°,  on  the 
second  day.    On  the  tenth  day  the  fermentation  was  over,  and  the  wine  was  drawn  off. 

At  two  months  the  wine  was  clear,  of  somewhat  better  aroma  than  the  Burger  from 
Fresno,  but  light  and  thin.  Two  months  later  an  examination  of  the  lees  showed  them 
to  be  sound.  At  eleven  months  the  wine  was  in  good  condition,  and  rather  agreeable. 
Six  months  later  the  lees  showed  many  old  bitter  ferments ;  the  wine  was  bright,  bat 
had  a  slightly  bitter  flavor  and  had  deteriorated  since  the  last  tasting ;  it  was  racked  and 
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part  put  in  bottle.  At  twenty-two  months  the  lees  showed  no  bad  germs ;  the  wine  was 
in  good  condition,  of  agreeable  flavor,  medium  acid,  poor  aroma,  fair  qualitjr,  and  mature. 
A  month  later  it  was  put  in  bottle.  At  two  years  and  four  months  the  wine  bottled  at 
seventeen  months  was  bright,  with  light  deposit  in  bottle,  no  bouquet,  little  flavor, 
rather  freeh,  and  agreeable.  That  bottled  at  twentv-three  months  was  bright,  but  tasted 
as  if  exhausted,  and  lacked  the  freshness  of  the  other. 

No.  1165.  Burger,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was  re- 
ceived October  16, 1889,  in  fair  condition.  The  bunches  were  large,  cylindrical,  compact ; 
the  berries  over  average  in  size,  irregular,  soft,  juicv,  and  watery-tasting.  The  must 
showed  20.1%  of  solid  contents  by  spindle  and  0.63%  of  acid. 

No.  117S.  Burger,  from  Mission  San  Jos6.  Received  October  16. 1889,  in  fair  condition. 
The  bunches  were  large  and  verv  compact,  maturity  complete.  The  must  showed  21.2% 
of  solid  contents  by  spindle  ana  0.47%  of  acid.  The  temperature  of  the  grapes  at  crush- 
ing was  63.5^,  and  the  maximum  reached  was  81.5%  on  the  third  day.  On  the  fifth  day 
the  wine  was  drawn  off,  being  quite  dry. 

At  two  months  the  wine  was  not  quite  clear ;  it  showed  medium  acidity  and  body, 
fair  quality,  but  was  lacking  in  flavor  and  aroma.  At  this  time  it  was  racked  for  the 
second  time  and  taken  to  the  cellar.  Six  weeks  later  it  had  improved  very  much ;  it 
was  bright,  but  lacked  character.  Four  months  later  it  showed  signs  of  unsoundness, 
and  was  pasteurized.  Tastings  at  eight  and  at  ten  months  showed  improvement  and  the 
development  of  some  bouquet.  After  this  the  wine  deteriorated,  and  showed  that  it 
had  attained  its  maturity  at  from  ten  to  twelve  months. 

No.  1279.  Burger,  from  J.  T.  Doyle.  Cupertino.  A  sample  for  must  analysis  arrived 
October  2, 1890,  in  good  condition.  Tne  bunches  and  grapes  were  large  and  fine,  but  the 
latter  were  not  quite  ripe.    The  must  showed  19.3%  of  solid  contents  by  spindle. 

No.  1383.  Burger,  from  Mission  San  Jos6.  Received  October  20, 1890.  in  a  somewhat 
bruised  condition  and  a  little  moldy.  The  must  showed  20.2%  of  solid  contents  by 
spindle.  The  fermentation  lasted  seven  days,  with  a  maximum  temperature  of  80^  on 
tne  fourth  day. 

The  wine  was  racked  twice  during  the  first  month,  but  did  not  clear  very  <^aickly.  At 
one  month  it  was  a  light,  pleasant  wine,  but  not  quite  clear,  and  with  a  slight  taste  of 
mold.  The  lees  were  examined  at  intervals,  but  no  unsound  ^erms  were  found.  At 
three  months  the  wine  was  clear,  and  was  racked ;  it  had  a  light,  pleasant  bouquet, 
somewhat  disguised  by  nioldiness.  At  eighteen  months  the  wine  tasted  mature,  so 
part  was  bottled,  the  remainder  being  bottled  at  two  years.  Fourteen  months  after  the 
second  bottling,  both  samples  were  tasted ;  they  were  both  bright,  and  the  second  a  very 
agreeable  wine,  but  lacking  in  bouquet ;  the  first  was  not  quite  clean-tasting. 

No.  1449.  Burger,  from  Tulare  station.  A  sample  for  must  analysis  arrived  August 
29, 1891,  in  good  condition,  but  not  mature.  The  must  showed  21.5%  of  solid  contents  by 
spindle. 

No.  1539.  Burger,  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
Ckjtober  8, 1891,  in  good  condition.  The  bunches  were  of  medium  size^  well  filled,  with 
medium-sized  berries.    The  must  showed  23.7%  of  solid  contents  by  spindle. 

No.  1566.  Burger,  from  Mission  San  Jos6.  Received  October  9, 1891,  in  fair  condition- 
The  must  showed  20.6%  of  solid  contents  by  spindle.  The  fermentation  was  slow  and 
cool,  lasting  ten  days,  and  remaining  at  its  maximum  temperature  of  77°  from  the  fourth 
to  the  sixth  day. 

In  six  weeks  the  wine  was  clear  and  clean-tasting.  It  was  racked  twice  during  the 
first  three  months,  and  at  five  months  was  bright,  without  much  bouquet  or  flavor,  but 
clean-tasting  and  with  full  and  agreeable  acid.  At  eight  months  it  was  smooth  and 
pleasing,  and  had  developed  well.  At  fifteen  months  it  was  mature,  in  good  order,  a  very 
pleasing  wine,  but  with  nttle  character ;  at  this  age  it  was  bottled. 

No.  1644.  Burger,  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
September  16, 1892,  in  good  condition.  The  must  showed  19.05%  of  solid  contents  by 
spindle. 

No.  1660.  Burger,  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  19,  lfe2,  in  poor  condition.  The  must  showed  21.1%  of  solid  contents  by 
spindle. 

No.  1667.  Burger,  from  Tulare  station.  A  very  fine  lot  of  grapes  was  received  Septem- 
ber 19, 1^  in  good  condition.  The  must  showed  19.6%  of  solid  contents  by  spindle. 
The  must  fermented  well  and  reached  its  maximum  temperature  of  80°  on  the  fourth 
day. 

Ill  one  month  the  wine  was  dry,  clear,  and  clean- tasting ;  it  was  racked  twice  during 
the  first  two  months.  At  four  months  the  wine  was  brignt.  smooth,  and  fresh-tasting, 
but  lacking  in  bouquet.  At  nine  months  the  wine  was  in  good  order,  and,  though  lacking 
in  delicacy,  the  best  of  the  Tulare  white  wines  of  this  year.  After  this  the  wine  deteri- 
orated. 

No.  1773.  Burger,  from  Mission  San  Jos6.  Received  October  15,  1892.  The  must 
showed  20.7%  of  solid  contents  by  spindle.    The  fermentation  was  rather  slow  in  starting, 
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as  the  grapes  were  crashed  at  58^ ;  it  reached  its  maximum  temperature  of  79^  on  the 
fourth  day,  and  continued  ahout  eleven  days,  when  the  wine  was  nearly  dry. 

In  three  weeks  the  wine  was  nearly  clear  and  ^uite  dry ;  it  was  racked  twice  during 
the  first  two  months^  and  at  three  months  was  bright,  clean-tasting,  and  with  full  acid. 
Tastings  at  iiye,  eight,  ten,  and  thirteen  months  showed  a  gradual  improvement  and 
the  development  of  a  little  bouquet.  The  wine  kept  well,  and  whUe  lacking  in  character 
was  clean -tasting  and  pleasant. 

No.  1839.  Burger^  from  Amador  station.  Received  September  8,  1893,  in  good  con- 
dition. The  grapes  were  generally  of  good  size,  but  some  bunches  had  many  abortive 
berries ;  they  were  not  mature.    The  must  showed  15.2%  of  solid  contents  by  spindle. 

No.  1861.  Burgetj  from  Amador  stationr  Another  sample  for  must  analysis  arrived 
September  15, 1893,  in  ^ood  condition,  but  not  mature.  The  bunches  were  lar^e,  and  the 
berries  very  irregular  m  size.    The  must  showed  17.7%  of  solid  contents  by  spindle. 

No.  1908.  Burger,  from  Tulare  station.  Received  October  5, 1893,  in  good  condition, 
except  for  a  few  moldy  bunches.  The  bunches  and  berries  were  ver^  large  and  well 
ripened.  The  must  showed  20.0%  of  solid  contents  by  spindle.  The  fermentation  was 
quick  and  thorough,  reached  its  maximum  temperature  of  89°  on  the  third  day,  and 
was  through  on  the  tifth. 

At  the  end  of  the  first  month  the  wine  was  nearly  clear,  dry,  and  clean-tasting. 
Tastings  at  four,  six,  and  eight  months  showed  a  general  toning-down  and  increase  of 
brightness,  but  the  wine  was  completely  neutral  and  almost  witnout  flavor  or  bouquet. 

No.  2008.  Burger^  from  Paso  Robles  station.  Received  October  26, 1893,  in  good  con- 
dition. The  bunches  were  large,  irregular,  loose,  but  well  filled ;  the  berries  a  little 
over  medium  in  size.  The  grapes  were  quite  mature.  The  must  showed  22.06%  of  solid 
contents  by  spindle.  The  fermentation  lasted  nine  days,  and  was  cool,  the  temperature 
never  going  above  75°. 

The  wine  cleared  quickly,  and  was  racked  twice  during  the  first  two  months.  At 
seven  months  the  wine  was  bright,  clean-tasting,  with  moderate  acid  and  neutral  flavor. 

No.  2061.  Burger^  from  Mission  San  Jos^.  Received  November  Ij  1893,  in  good  con- 
dition, and  mature.  The  must  showed  22.6J^  of  solid  contents  by  spindle.  The  fermen- 
tation was  slow  and  cool,  reaching  its  maximum  temperature  of  78°  on  the  fourth  day. 

The  wine  became  bright  soon  after  the  first  racking,  and  at  three  months  after  crush- 
ing was  a  clean-tasting,  neutral  wine,  with  full  acid. 

No.  2085.  Burger,  from  J.  T.  Do)rle,  Cupertino.  A  sample  for  must  analysis  arrived 
November  6,  1893,  in  good  condition.  The  must  showed  17,2%  of  solid  contents  by 
spindle. 
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1.00 

.36 
.33 

.49 
.47 
.37 
.29 
.34 

11.64 

11.30 

9.90 

11.10 

9.63 

9.73 

11.45 

11.27 

.46 
.40 
.40 

.51 
.66 
.45 
.39 
.74 

3.06 
2.06 
3.70 

2.00 
2.60 
2.30 
2.00 
1.54 

.45 

__. ... ._..  1 ..._. . 

,36 



,51 

1 

.76 
.40 

.36 

10.63 


.63 
1 

2.11 

•Fortified. 
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SUMM.\RY0F  ANALTBM  OF  MuSTS  AND  WiNEB  OF  WhITK  SOUTHERN  FbBNCH  TyPE— Cont'd. 


Number 

LOCALITY. 

Vinta 

MUST. 

WINE. 

5 

0 

col 

:  S 

'•  c 
:  *^ 

o 

IS 

>          1 

s 

1 

• 

1 

5^ 

> 

•  0 

0 

% 

< 
1 

t 
t 

367 

Verdal 
Patchen 

1886 
1886 
1886 
1887 
1887 
1889 
1890 
1889 
1890 
1894 
1891 
1892 
1893 
1893 
1894 
1893 
1893 

14.91    ... 

17.00 

21.80 

22.84 

20.65 

21.50    ... 

18.95    ... 

19.60   ... 

22.16   ... 

2a40   ... 

18.82 

20.40 

18.80 

1930 

19.30 

22.85    ... 

22.70 

15.96       1 
22.32       9 
20.22    ... 
20.68    ... 
19.32       1 
28.77       9 

20.94 
18.96 
22.80   ... 

iiii' 

21.07 
I2a22 
20.10 

18.30' 
19.76 
17.70 
18.46 
17.99 

21.63 
6.11 
2.14 

8.44" 
1.63 

21.38 
19.89 

.63 
.63 
.38 
.62 
.75 
.48    .. 

.26 
.47 
.30 
.37 
.40   ... 

1 
1 

8.07 

8.46 

10.36 

10.76 

.62 
.66 
.41 
.43 

1.80 

585 

Patchen 

1.56 

512 
701 

Livermore 

Livermore  - . 

1.80 
2.60 

803 

Glenwood 

1164 

Cupertino v 

Cupertino 

Mission  San  Jos^ 

1361 
1188 

•o4 
.67   -. 

.22 

9.73 

.46 

1.80 

1430 

Mission  San  Jos^ 

.63   .. 

2233 

Mission  San  Job4 

.53   .- 

1463 

Tulare 

.63   .- 
.42 
.76 
.68 
.69  -. 

.43 
.39 
.26 

8.07 

ILOO 

9.27 

9.64 

.40 
.46 
.48 
.46 

2.60 

1706 

Tulare 

230 

1912 
1982 
2342 

Tjilare 

Tulare 

Tulare 

Paso  Robles  . 

2.60 
2.60 

1964 

.62   .. 

'/am 

Paso  Robles 

.61 
.68 
.46 
.66 
.67    .. 

.37 
36 

33      1 
33 

10.12 
8.26 
.0.55  i 
9.73 

.61 

.58 

\    .48 

.46 

•>% 

Average ,  Patchen 

1.6T 

Average,  Livermore 

S.IO 

Average,  Cupertino 

Average,  Mission  San  Jose . 
Average,  Tulare 

1.80 

.67 
.61 

.61 
.62 
.41 

86 
.37       1 

.33 
.29 
.28 

9.47 
0.12 

12M 
11.64 
13.00 
11.46 
13.27 

« 

"  ;47 

.51 

.68 
.60 
.36 
.66 
.60 

2.5S 

Average,  Paso  Bobles 

S.S5 

92 

ChaueM  gris. 
St.  Helena 

1883 
1883 
1885 
1884 
1887 
1889 
1889 
1890 
18^86 
1887 
1887 
1887 
1888 
1889 
1890 
1893 
1^86 
1887 
1889 
1891 
1892 
1893 
1894 
1891 
1891 
1892 
1893 
1893 
1894 

1.42 

93 
369 

Glenwood 

Glenwood 

1.53 
1.80 

117 

Fresno 

2.05 

6S2 

Fresno 

24.80 

31.10 

28.00 

22.82 

2a90 

25.13 

28.78 

2332 

24.92 

25.65    ... 

25.44    ... 

26.20    ... 

22.00 

25.52    ... 

25.90 

26.40 

24.80 

26.95 

26.85    ... 

24.80 

25.20    ... 

26.20    ... 

23.30 

21.30    ... 

25.60    ... 
20.88       ] 
26.68       S 

a 

24.12 
90.63 
27.76 
22.67 
20.66 
26.31 
28.33 
23.62 
26.00 

2T38' 

25'76' 
26.76 
23.60 
25.19 

24"l2' 

"9.89 
i6.29 
(4.98 
t6.08 
t2.6D 

.57 
.60 
.37 
.48 
.60 
.60 
.46 
.82 
.29 
.39   .. 

.40 
.91    .. 

2.80 

laso 

Fresno - 

1096 

Fresno 

.69 

.60 

.36 

.89 

.40    ... 

.41   ) 

.49 

16.20 
1L18 
1017 
13.36 

12.09 

".30 
.22 
.55 
.43 

.63 

■  3-35 

1207 

Fresno 

2.15 

489 

Cupertino 

1.80 

694 
707 
882 
883 
1101 

Cupertino.    (Long-pruned) 
Cupertino.    (Short-pruned) 
Cupertino.    (Long-pruned) 
Cupertino.    (Short-pruned) 
Cupertino 

2.50 

2.00 

1 

1286 

Cupertino 

.36    .- 

1 

2096 

Cupertino 

Patchen 

Mission  San  Jos6 

Mission  San  Jos6 

Mission  San  Jos6 

Mission  San  Jos^ 

.36   .. 

1 

540 
839 

.43 
.42 

.41 

10.91 

.38 

I     1.90 

1 

1084 
1509 
1774 

.48; 
.44  l._ 
.44    .. 
.52    .. 
.48    .. 

.60 

13.18 
1809 
11.91 
14.00 

.37 
.30 
.60 
.58 

2.45 
2.45 
250 

1987 

Mission  San  Jos^ 

2.60 

2240 

Mission  San  Jos^ -. 

1499 

Asti,  Sonoma  County 

Paso  Robles 

Paso  Robles 

Paso  Robles 

Amador  station 

.41 
.38    .- 

.28   ... 

i 

1496 

1 

1649 

.46    .- 

,_..k  

1864 
1801 

.60 
.72 

.36 

11.27 

.49 

,     2.80 

2145 

1  Amador  station 

.45 

1  ,. 

1    

Average ,  Olenwood 

.46 
•50 
.39 
.48 
.44 

.28  1    ] 
.60  .    ] 
.41  '    ] 
.50       ] 
.36       ] 

L8.27 
L8.03 
L1.8T 
13.04 
L1.27 

.47 
.42 
.50 
.46 
.49 

1    1.67 

Average,  Fresno 

8.59 

Average,  Cupertino 

1 ...... 

2.10 

!  Avaraflre.  Mission  Ban  Jose. 

26.69       a 
24.67       a 

8.50 

i  Average  i  Paso  Robles 

_  . 

..... 

8.30 

SUMMARY  OF  ANALYSES  OF  WHITE  SOUTHERN  FRENCH   TYPE. 
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Summary  of  Analtsxs  of  Musts  and  Winks  of  Whitb  Southern  French  Ttpb— Cont'd. 


as 

G 

B 

re 

LOCALITY. 

Vinta 

MUST. 

WINE. 

o 

J 

: 
• 

1 

• 
: 

11 

:  ST 

1 

1 

1 

1 

a 

s 

3. 
? 

Body 

ToUkl    Acid  .118 
Tartaric,  at  Six 
to  Eight  Mob.  . . 

112 

Burger. 
Fresno 

1883 
1884 
1884 
1887 
1888 
1884 
1884 
1885 
1886 
1885 
1885 
1885 
1886 
1886 
1887 
1886 
1887 
1887 
1888 
1888 
1889 
1890 
1893 
1889 
1890 
1891 
1802 
1898 
1894 
1891 
1892 
1893 
1894 
1891 
1892 
1893 
1894 
1892 
1893 
1893 
1894 
1894 

11.36 
1L17 
10.63 
12.36 
11.66 
11.42 
10.60 
12.00 
10.25 
11.00 
10.16 
6.00 

.49       ! 

.60     ; 
.53 

.50       ! 
.68       : 
.40       ! 
.60       ! 
.68       1 
.75 
.54 
.65 
.48 

2.24 

113 

Fresno. .......... .......... 

3.02 

2K1 

Fresno 

"20.66 
23.24       : 
23.16       ! 

19.96 
22.67 
24.11 

.46 
.45 
.34 

.46 
.63 
.60 

1.65 

681 

Fresno 

2.60 

H30 

Fresno 

2.10 

114 

San  Gabriel... 

2.16 

261 

San  Gabriel 

19.19 
23.35   ... 
22.60   ... 

22.69  ... 
19.46   ... 
12.62    ... 
24.00       ! 
20.80       ! 
22.87       ! 
13.10 
19.40 
21.98       ! 
19.13 
19.30 
20.10   ... 
19.30   ... 
17.20   ... 
21.20 
20.20   ... 
20.60   ... 
20.70 
22.00 
18.80   .., 
21.60   ... 
19.60   ... 
20.00 
21.90 

23.70  ... 
10.06    ... 
22.05 
22.80    ... 
21.10    ... 
15.20   ... 
17.70   ... 
24.35   ... 
26.40   ... 

22.48      a 
21.83      a 
19.48      a 
20.70      a 
20.76       1 
21.90       S 
20.76    ... 

19.15 

24!33' 

20.24 

2267 

11.68 

19.21 

21.63 

19.75 

19.64 

21.55 

19'2i" 
21.63 

&".2i" 
20.10 

21.46' 

t  m   M  «»  «  • 

2.24 
1.46 
0.03 
0.79 
9.66 
11.40 

.54 
.39 
.60 
.47 
.80 
.76 
.38 
.44 
.62 
1.02 
.65 
.81 
.31 
.63 
.63    .- 

.31 
.60 
.48 
.40 
.30 
.32 
.39 
.37 
.42 
.09 
.33 
.87 
.39 
.45 

2.05 

348 

Vina 

2.69 

471 

Vina 

1.80 

362 

Lower  Lake 

1.68 

349 
366 

Harrisbnrg 

Patchen 

1.93 
1.52 

672 

Sacramento 

608 

Livermore 

9.90 

11.18 

5.00 

9.90 

11.45 

I     9.54 

.40       : 
.50       : 
.79 

.54       ! 
.66       : 

.65 

2.06 

692 
601 

Livermore 

Cupertino 

2.80 
1.30 

748 
764 
940 
941 

lias 

Cupertino.    (Long-pruned) 
Cupertino.    (Short-pruned) 
Cupertino.    (Short-pruned) 
Cupertino.    (Long-pruned) 
Cupertino.. — 

2.10 
2.30 

1.40 

1279 

Cupertino 

.87    .. 

2086 

Cupertino 

Mission  San  Jos^ 

1173 

.47 
.68 

.68    .. 
.79   .. 
.79 
.69   .. 

.23 

ia42 

11.45 

10.91 

.11.00 

11.64 

.43       ! 
.60       : 

.62      : 
.55      : 

.71       ' 

2.35 

1383 

Mission  San  Jos6 

2.44 

1565 
1773 

Mission  San  Jos^ 

Mission  San  Jos^ 

2.32 
2,20 

2061 

Mission  San  Jos^ 

2.15 

2241 

Mission  San  Jos6 

1449 

Tulare 

.63   .. 

.•*• .»•• 

1667 

Tulare  - 

.66 
.75 

.55   .. 
.45    .. 

.36 
.44 

9.73 

9.70 

10.17 

.6i  "] 
.45     : 
.39     : 

2.85 

1908 

Talare 

2.60 

2833 

Tiilare ,. 

2.45 

1639 

Paso  Robles 

1644 

Pa.so  Robles 

.80   .. 

2008 

Paso  Robles 

.45 

.68    .. 

.39 

11.00 

.45 

?.30 

2217 

Paso  Robles 

Amador  station 

1660 

.60   .. 

1 

.  .  .  .-.I  ..  . 

la^o 

Aid  ad  or  station 

.91    .. 

1 

m\ 

Amador  station 

.90    .. 
.38    .. 

._..| .... . ... 

1 

2190 

Amador  station  - 

"      1  " 

2316 

Amador  station . 

.41    .- 

1 

Average.  Fresno 

.41 
.62 
.69 
.68 
.69 
.67 
.66    .. 

62' 

89 

88 

29 

40 

89 

11.41 
10.64 
10.29 
11.08 
9.86 
11.00 

.32       9 
.46       2 
.68       ] 
.66       2 
.46       9 
.46       9 

t.82 

ATsrage,  Uvermore 

1 17 

Average,  Cupertino 

93 

Average,  Mission  Ban  Jose. 
Average.  Tulare 

.29 

t46 

Average ,  Paso  Robles 

1 .-..-. 

1.30 

1 
1 

1 
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AUSTRIAN  AND  HITNGARIAN  TYPE— WHITE. 

Throughout  the  vine-growing  parts  of  Austria  and  Hungary,  large 
quantities  of  light  white  wines  are  made,  which  are  much  appreciated 
for  local  consumption.  The  principal  grapes  used  for  this  purpose  are 
the  Rother  Steinschiller  and  the  Slankamenka,  for  the  mildest  and 
lightest  wines.  These  grapes  average  about  20%  of  sugar  with  0.50%  of 
acid.  In  California  they  show  similar  character,  though  the  Slanka- 
menka attains  more  sugar  as  a  rule.  Better,  but  still  light  and  neutral 
wines  are  made  from  Walschriesling,  Velteliner,  Rothgipfler,  and 
Peverella.  These  are  all  promising  for  California,  and  are  worthy  of 
more  extended  trial.  The  finest  wines  of  Austro-Hungary  are  made, 
generally,  from  the  same  grapes  as  those  of  Germany.  The  higher  class 
of  white  grapes  of  France  have  also  been  introduced,  and  are  cultivated 
with  success.  The  Furmint  or  Gelber  Hosier  is  extensively  grown. 
In  most  places  it  makes  a  white  wine  of  good  medium  quality;  but  in 
favored  locations,  such  as  that  of  Tokay,  it  makes  wines  of  world-wide 
reputation. 

The  importance  of  testing  the  vines  of  this  type  will  be  realized  when 
it  is  remembered  that  the  production  of  wine  in  Austro-Hungary  is 
second  only  to  that  in  France,  and  for  awhile  exceeded  it,  after  the 
advent  of  the  phylloxera. 

WALSCHRIESLING. 

Description. — Vine  small  and  not  very  vigorous ;  canes  smooth, 
slender,  with  small  and  rather  close  joints ;  leaves  five-lobed,  of 
medium  size,  with  well-marked  and  more  or  less  deep  sinuses,  long,  acute 
teeth,  upper  sinuses  closed,  the  rest  open,  young  leaves  woolly,  becoming 
glabrous  ;  bunches  small,  conico-cylindrical,  very  slightly  shouldered, 
sometimes  double,  rather  close,  on  long,  occasionally  branched  peduncles ; 
berries  small,  round,  juicy,  with  tender  skin,  varying  in  color  from 
green  to  golden.  The  grapes  ripen  about  the  same  time  as  the  Johannis- 
berg  Riesling. 

The  Walschriesling  is  said  to  have  come  originally  from  the  Cham- 
pagne district  of  France,  and  spread  through  southern  Germany  to 
Austria.  What  its  name  was  (or  is)  in  itff  original  habitat  has  not  been 
determined ;  its  fruit  resembles  somewhat  that  of  the  Chardonay,  but 
its  leaves  are  very  distinct.  At  present  it  is  grown  extensively  in 
eastern  Switzerland,  Styria,  and  parts  of  lower  Austria  and  Hungary. 
It  succeeds  best  on  warm,  loose  hillsides  where  the  soil  is  fairly  rich. 
In  Austria  it  has  the  reputation  of  being  the  steadiest  and  heaviest 
bearer  of  any  grapes  capable  of  producing  a  good  white  wine.  It  has 
thus  far  not  shown  itself  remarkable  in  this  respect  in  California,  but 
it  is  doubtful  if  it  has  yet  been  planted  in  the  most  suitable  situations. 
It  gives  a  wine  of  neutral  character,  resembling  that  of  the  true  Ries- 
ling, except  in  its  lack  of  special  aroma.  It  is  excellent  for  blending, 
and  might  advantageously  be  planted  in  association  with  the  Johannis- 
berg  Riesling  to  offset  the  small  bearing  of  the  latter. 


AUSTRIAN   AND  HUNGARIAN  TYPE — WALSCHRIESLING. 
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Analysis  or  Musts  and  Winss. 


WALSCHRIESLING. 


I 

o 


9 


1889— No.  1168,  Cupertino 

1880— No.  1240.  Margherita  Vine- 
yard, Fresno 

No.  1309.  Mission  San  Jos6 

1891— No.  1550.  Paso  Robles 

1892— No.  1741.  Paso  Robles 

189a— No.  1806.  Amador  stotion  . 

No.  1886.  Paso  Robles 

No.  1916.  Paso  Robles 

N o.  2028.  Cupertino 

1894— No.  2142.  Amador  station  . 


Oct.     9 

Aug.  23 
Oct.  5 
Oct.  6 
Oct.  11 
dept  1 
Sept.  19 
Oct.  6 
Oct.  81 
Sept.  13 


MUST. 


WINE. 


oo 


I 

:  o 


23.13  !  .36 

27.13  '  .39 
.57 
.40 
.43 
.86 
.45 
.41 
.75 
.44 


2a31 
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> 

H 

SB 
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taric, 
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SD 

» 

53 

H 

*< 

•^ 

^tB^- 

^ 

' 

^ 

< 

S"*?" 

s 

SS8 

a 

9Q 

(3 

srH  J 

■ 

D* 

3 

1 

:  o"? 

.29  lasi 

I 

.40  111.15 
.27  I   8.91 


.40  ,  10.81 


13.27 

13.64 
11.09 


13.27 


.36 

.60 
.34 


.30 


1.86 

2.08 
1.90 


2.30 


No 
1890 


Rbcobd  or  Trbatmknt. 

No.  1168.  WalsehriesHng,  from  J.  T.  Doyle,  Cupertina  The  grapes  arrived  October  10, 
1889,  in  good  condition,  and  were  crushed  the  same  dav,  the  juice  showing  23.50%  of  solia 
<M>ntents.  The  bunches  were  small,  cylindrical,  and  close,  with  a  distinct  wing  attached 
to  nearly  every  one ;  grapes  small  and  round,  skin  thin  and  tender,  yellowish-green  in 
•color,  with  a  brown  sjiot  at  the  end  of  each  grape ;  flesh  soft  and  juicy,  sweet,  and  with- 
out special  flavor;  it  corresponded  exactly  with  Goethe's  description,  except  that  the 
bunches  were  very  small.  Fermentation  commenced  October  1 1th  at  77^.  and  reached  its 
maximum  on  October  13th  at  81°.  On  October  17tb  the  wine  was  dry.  From  103.6 
lbs.  were  obtained  7.31  gals.,  corresponding  to  141.4  gals,  per  ton;  pomace,  22.7% ;  stems, 

5.8^. 

In  seven  weeks  after  crushing  the  wine  was  bright,  with  a  very  li&:ht  color,  very  strong 

bouquet,  agreeable  flavor,  clean  and  developed  taste ;  its  acid,  body,  and  alcohol  were 

Adequate,  and  (quality  good.    A  week  later  it  was  racked  and  taken  to  the  cellar.    At 

fourteen  weeks  it  was  still  bright,  but  the  bouquet  had  diminished  somewhat;  quality 

was  good,  but  its  taste  still  raw ;  lees  sound.    At  six  and  one  half  months  it  was  racked 

again.    At  eight  months  the  wine  was  bright,  with  a  marked  bouquet,  an  agreeable 

flavor,  but  somewhat  spoiled  by  slight  taste  of  mold ;  quality  good. 

To.  1240.  WaUehrieBling.  from  Margherita  Vineyard,  Fresno.  Received  August  26, 
,  in  good  condition,  and  mature.  The  bunches  were  small,  conico-cylindrical,  very 
slightly  shouldered,  sometimes  double,  rather  close;  the  berries  were  small,  round,  soft, 
and  juicy,  with  tender  skin,  varying  in  color  from  green  to  golden.  The  must  showed 
26.9%  of  solid  contents  by  spindle.  The  fermentation  attained  its  maximum  tempera- 
ture of  SV  on  the  third  day,  and  after  that  continued  slowly  for  over  a  month. 

At  the  end  of  a  month  the  wine  was  still  cloudy  and  fermenting,  and  was  racked  for 
the  second  time.  At  the  end  of  ten  weeks  it  showed  some  good  qualities,  but  had  a  sus- 
picious taste.  The  lees  showed. a  few  lactic  ferments.  A  montn  later  the  lactic  taint 
was  beginning  to  be  noticeable  to  the  taste,  and  the  wine  was  pasteurized.  At  the  end 
•of  nine  months  it  was  bright,  but  not  clean-tasting.  After  this  it  changed  very  little, 
and  was  racked  three  times  before  it  was  bottled  at  seventeen  months. 

No.  1309.  WaUchriesling,  from  J.  T.  Doyle,  Cupertino.  Received  October  8, 1890,  in  bad 
•condition,  many  of  the^  grapes  moldy.  The  must  showed  21.7%  of  solid  contents  by 
spindle.  The  fermentation  was  cool,  and  lasted  nine  days ;  the  maximum  temperature 
reached  was  73®,  on  the  fourth  day. 

The  wine  was  racked  three  times  during  the  flrst  four  months,  but  was  somewhat 
slow  in  clearing.  At  five  months  the  lees  showed  some  lactic  ferments  and  the  odor 
was  slightly  affected,  so  the  wine  was  pasteurized.  Two  months  later  the  wine  was 
clear  and  free  from  lactic  taste:  it  had  a  pleasing  flavor  and  some  bouquet.  At  flfteen 
months  it  was  bright  and  much  improved,  with  good  flavor,  some  bouc^uet,  and  good 
body.  At  seventeen  months  it  was  mature,  and  was  racked  for  the  flfth  time,  and  some 
of  it  bottled.  The  rest  was  bottled  at  twenty-three  months.  At  three  years  botli  bot- 
tlings  were  in  excellent  condition,  not  highly  flavored,  but  good  wines ;  the  last  bottled 
was  the  brighter  and  cleaner-tasting. 

No.  1550.  Wdlsehrieslingy  from  Paso  Robles  station.  A  sample  for  must  analysis 
arrived  October  8,  1891,  in  good  condition,  and  mature;  the  bunches  were  small  and 
compact.    The  must  showed  26.35%  of  solid  contents  by  spindle. 
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No.  1741.  Wdlschriealing,  from  Paso  Robles  station.  A  sample  for  mnst  analysis 
arrived  October  13, 1892,  in  good  condition.  The  must  showed  26.2%  of  solid  contents  by 
spindle.  .  , 

No.  1806.  WdlschriesUng,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  1, 1893,  in  good  condition.  The  bunches  were  small  and  compact,  the  berries 
small.  The  grapes  were  not  quite  mature.  The  must  showed  20.0%  of  solid  contents  by 
spindle. 

No.  1886.  WaUchrieslingj  from  Paso  Robles  station.  This  sample  was  received  Sep- 
tember 21, 1893,  under  the  name  of  Blue  Portuguese,  but  appeared  to  be  identical  with 
WSlschriesling.  The  grapes  were  in  good  condition,  and  the  must  showed  26.0%  of  solid 
contents  by  spindle. 

No.  1915.  WdUchriesling,  from  Paso  Robles  station.  Received  October  7, 1893,  in  good 
condition.  The  bunches  were  small,  cylindrical,  ver^  compact,  sometimes  with  a  small 
wing;  the  berries  small,  round,  thin-skinned,  and  juicy.  The  grapes  were  quite  mature 
and  commencing  to  shrivel.  The  must  showed  26.7%  of  solid  contents  by  spindle.  The 
fermentation  lasted  nine  days,  and  reached  its  maximum  temperature  of  78°  on  the 
second  day. 

At  one  month  the  wine  was  clear  and  clean-tasting,  without  any  special  flavor.  At 
three  months  it  had  been  racked  three  times,  and  was  bright,  heavy-bodied,  withont 
much  character,  and  lacking  in  freshness.  At  seven  months  it  showed  little  change, 
and  was  lacking  in  acid. 

No.  2028.  WaUtchriesltn^f  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  31,  1893,  in  good  condition.  The  bunches  were  of  mediam  size,  very 
irregular,  branching,  and  well  filled ;  the  berries  small,  juicy,  without  special  flavor, 
mature.    The  must  snowed  23.7%  of  solid  contents  by  spindle. 

GRUNER  VELTELINER. 
Synonyms:  Yaltelliner;  Valtellin;  Veltliner;  St.  Valentin;  Weissgipfler. 

DescHption, — Vine  vigorous,  with  medium-sized,  rather  short-jointed 
canes;  leaves  of  medium  size  or  larger,  generally  rather  deeply  five- 
lobed,  but  occasionally  almost  without  sinuses,  dark-green  and  glabrous 
above,  loose- woolly  below,  teeth  sharp  and  unequal;  bunches  of  medium 
size  or  larger,  conico-cylindrical,  winged,  close,  but  not  compacted;  berries 
small  to  medium,  nearly  round  or  slightly  ovoid,  juicy,  thick-skinned, 
without  special  flavor,  and  late  in  ripening. 

The  Red  Velteliner  seems  to  have  come  originally  from  the  province 
of  Valtellina,  in  upper  Italy,  where  it  is  still  widely  cultivated,  being 
adapted  to  high  altitudes.  It  is  now  widely  spread  over  Austria  and 
parts  of  Germany,  and  is  considered  a  valuable  grape. 

The  Griiner  Velteliner,  which  differs  materially  from  the  other  Vel- 
teUners,  and  in  botanical  characters  approaches  more  nearly  to  the 
Rothgipfler,  is  not  so  widespread,  but  is  common  in  lower  Austria.  The 
latter  grape,  which  is  the  only  one  planted  at  the  stations,  has  done  well 
wherever  tried.  It  is  rather  late  in  ripening,  but  has  always  developed 
a  full  amount  of  sugar,  together  with  an  adequate  acidity.  This  is  true 
even  at  Fresno,  where  the  must  has  averaged  0.51%  of  acid  with  26.3% 
of  sugar.  The  average  must  composition,  for  six  years,  of  grapes  of  this 
variety  grown  at  Cupertino  and  at  Mission  San  Jose  has  been  25.1%  of 
sugar  and  0.52%  of  acid.  The  wine  is  neutral  in  character,  and  requires 
the  addition  of  some  more  aromatic  grape  for  the  production  of  a  fine 
white  wine.     The  vine  bears  well  with  short-pruning. 
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Record  of  Treatment. 

No.  1108.  GrunerVeltelxner^  from  J.  T.  Doyle,  Cupertino.  This  variety  arrived  in  poor 
condition  September  27, 1889,  and  was  crushed  the  same  day;  the  juice  showed  25.6,  j  of 
solid  contents.  The  grapes  resemble  very  much  the  Marsanne,  both  in  bunches  and 
leaves.  Bunches  branched  and  rather  large,  generally  loose :  grapes  medium  size  and 
▼ery  slightly  oval,  varying  in  color  from  green  to  golden-yellow.  Fermentation  com- 
menced September  28tb,  reached  its  maximum  September  30th  at  83.5*'.  and  continued 
gently  till  October  5th,  when  the  wine  was  dry.  From  122  lbs.  crushed,  8.62  gals,  were 
obtained,  corresponding  to  141.6  gals,  per  ton. 

At  six  weeks  the  wine  was  clear,  witn  a  light  greenish-golden  color,  agreeable  bouquet, 
clean,  and  fairly  developed  taste ;  acid  and  oody  adequate ;  general  quality,  very  good.  At 
two  months  it  was  racked  and  taken  to  the  cellar.  Seven  weeks  later  the  wine  was  clear, 
and  its  general  effect  very  pleasant ;  bou(iuet  not  much  developed,  but  agreeable ;  lees 
sound,  in  seven  weeks  it  was  racked  again,  and  a  month  later  the  lees  were  found  to  be 
sound.  At  nine  months  from  crushing  the  wine  was  bright,  of  a  light,  pleasing  bou- 
quet, and  full,  rich  flavor,  rather  rough  taste,  full  body  and  alcohol ;  quality  good.  At 
tifteen  months  the  lees  showed  much  «9.  pasiorianui  ferment.  The  wine  was  bright  and 
with  a  delicate  bouquet ;  as  a  whole,  it  was  of  very  good  quality  and  well  matured  at 
date.  In  a  month  it  was  bottled,  and  at  seventeen  months  from  crushing  the  wine  was 
yery  good,  but  lacked  in  bouquet. 

No.  1208.  Qtuner  Velteliner^  from  Margherita  Vineyard,  Fresno.  Received  August 
15,  1890,  in  good  condition,  and  mature.  The  bunches  were  large  to  medium  in  size, 
very  irregular  in  shape,  generally  conico-cylindrlcal,  well  shouldered  or  winged,  often 
double,  and  varying  from  loose  to  well  filled,  but  the  berries  never  compressed;  the 
berries  were  below  average  size,  slightly  oval,  on  long  and  slender  pedicels ;  the  flesh 
was  crisp,  juicy,  and  sweet,  but  without  marked  flavor.  The  must  showed  23.3^,;  of  solid 
contents  by  spindle.  The  fermentation  was  cool  and  prolonged.  The  maximum  tem- 
perature of  78®  was  reached  on  the  fourth  day,  and  the  must  continued  to  ferment 
slowly  for  about  ten  days. 

At  five  weeks  the  wine  was  nearly  clear,  and  was  racked  for  the  second  time.  At 
three  months  it  had  a  pleasant  flavor  and  a  little  bouquet,  soft  acid ;  quality  in  general 
fair,  but  the  after-taste  not  good.  At  six  months  the  wine  had  been  racked  three  times ; 
it  was  clear  and  of  good  flavor,  and  possessed  a  little  bouquet ;  the  lees  showed  some 
lactic  germs,  but  the  taste  was  unaffected ;  it  was  pasteurized  for  safety.  At  nine  months 
it  was  bright  and  pleasinz,  but  a  little  fiat.  At  sixteen  months  it  was  bri&:ht  and 
mature,  and  had  been  racked  four  times.  At  eighteen  months  it  was  bottled.  Two 
years  after  bottling  the  wine  was  tasted  and  founa  to  be  bright,  clean-tasting,  and  well 
matured,  with  little  bouquet  or  flavor,  but  sound  and  drinkable. 

No.  1306.  Oriiner  Velteliner^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  8, 1890,  in  fair  condition.  Tne  must  showed  25.9%  of  solid  contents  by 
spindle. 
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No.  1346.  Orilner  VelteUner,  from  Mission  San  Jos^.  Received  October  14, 1890,  in  fair 
condition,  >Yith  some  rotten  and  moldy  bunches.  The  roust  showed  25.2%  of  solid  con- 
tents by  spindle.  The  fermentation  lasted  eight  days,  and  reached  its  maximum  tem- 
perature of  77°  on  the  third  day. 

At  three  weeks  after  crushing  the  wine  was  still  cloudy'  and  a  little  sweet  At  seven 
weeks  it  was  bright,  very  agreeably  flavored,  with  medium  acid  and  good  body.  At 
three  months  it  had  been  racked  twice,  and  was  bright  and  sound,  with  a  delicate 
bouquet,  but  a  slightly  smoky  after-taste.  It  went  on  improving  and  maturing,  and 
remained  bright  until  the  ninth  month,  when  the  lees  showed  a  few  lactic  ferments, 
without  the  taste,  however,  being  affected.  At  fourteen  months  it  was  clear,  of  good 
jiavor,  and  with  a  little  bouquet,  but  also  with  a  faint  suspicion  of  lactic  taint  in  the 
after-taste.  It  was  bottled  two  months  later.  At  two  years  after  bottling  the  wine  was 
light,  smooth,  with  good  bouquet,  but  not  quite  clear  or  clean-tasting. 

No.  1454.  Qriiner  VeUeliner^  from  Margherita  Vineyard,  Fresno.  Received  August 
31,  1891,  in  good  condition,  and  mature.  The  must  showed  26.6^  of  solid  contents  by 
spindle.  The  fermentation  reached  its  maximum  temperature  of  78°  on  the  third  day, 
and  continued  slowly  for  over  two  weeks. 

At  six  weeks  the  wine  was  clear  and  dry,  of  good  bodjr  and  fairly  agreeable,  but  with 
a  somewhat  doubtful  after-taste.  At  four  months  the  wine  had  been  racked  twice,  and 
the  lees  showed  a  few  long  filaments ;  it  was  clear  and  of  good  bouquet  and  flavor,  but 
the  after-taste  was  not  perfectly  clean.  It  was  racked  twice  more  during  the  first  year, 
and  remained  bright  and  matured  well.  At  sixteen  months  it  was  bright^  sound,  and 
full-bodied.    A  month  later  it  was  bottled. 

No.  1605.  Oriiner  Velteliner,  from  Mission  San  Jos^.  Received  October  28.  1891,  in 
poor  condition.  The  must  showed  23.5%  of  solid  contents  by  spindle.  The  lerraenta- 
tion  lasted  eight  days,  and  reached  its  maximum  temperature' of  80°  on  the  fourth  day. 

A  month  from  crushing  the  wine  was  not  quite  clear,  but  full-flavored,  smooth,  and 
agreeable.  At  three  months  it  was  clear  and  very  pleasing,  but  not  quite  clean-tasting. 
At  six  months  it  was  clear  and  sound,  but  still  raw.  At  eight  months  it  had  improved 
much,  was  bright,  smooth,  and  aromatic,  of  good  body  and  advanced  development.  At 
eleven  months  it  was  racked  for  the  third  time.  At  fifteen  months  it  was  in  good  con- 
dition and  nearly  mature.    A  month  later  it  was  bottled. 

No.  1784.  Oriiner  Velteliner,  from  Mission  San  Jos^.  Received  October  21,  1892,  in 
poor  condition.  The  must  showed  24.25%  of  solid  contents  by  spindle.  The  grapes  were 
fermented  with  No.  1783,  Steinschiller. 

No.  1803.  Griiner  Veltelinerf  from  Amador  station.  A  sample  for  must  analysis 
arrived  September  1, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  the 
berries  small.    The  must  showed  19.3%  of  solid  contents  by  spindle. 

No.  1989.  Oriiner  Veltelinerj  from  Mission  San  Joa6.  Received  October  19,  1893.  in 
good  condition.  The  bunches  were  from  small  to  medium,  conico-cylindrical^  with  a 
large  or  small  wing,  close,  but  not  compacted,  on  slender  peduncles ;  the  berries  were 
small,  round,  on  very  slender  pedicels,  soft,  juicy,  thin-skinned,  without  distinctive 
flavor.  The  grapes  were  quite  mature.  The  must  showed  24.8%  of  solid  contents  by 
spindle.  The  fermentation  lasted  six  days,  and  reached  its  maximum  temperature  of 
78°  on  the  third  day. 

The  wine  continued  fermenting  gently  for  over  a  month,  and  was  not  quite  clear  or 
dry  six  weeks  after  crushing.  At  three  months  it  was  bright,  of  good  bouquet  and 
flavor,  very  fresh  and  clean-tasting,  but  without  marked  character.  At  seven  months  it 
had  been  racked  three  times,  and  tasted  very  smooth  and  agreeable. 

No.  2101.  Oriiner  Velteliner,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  November  6,  1893,  in  good  condition.  The  bunches  were  under  medium  size, 
conical,  well  filled,  but  not  compact;  the  berries  small,  slightly  elongated,  juicy,  thick- 
skinned,  mature. 

ROTHGIPFLER. 
Synonym :  Reifler. 

Description. — Vine  of  medium  size,  hardy  (and  in  Europe  said  to  be 
very  prolific);  leaves  of  medium  size,  round,  five-lobed,  with  somewhat 
shallow,  open  sinuses,  teeth  small;  bunches  of  medium  size,  roundish, . 
compact;  berries  small,  round,  juicy,  with  rather  tough  skin,  and  very 
much  punctate.    The  grapes  ripen  rather  late,  and  are  of  neutral  flavor. 

The  Rothgipfler  is  a  grape  of  lower  Austria,  where  it  is  rather  exten- 
sively planted,  and  whence  it  has  spread  into  Bavaria  and  Wiirtemburg. 
It  is  prized  in  the  vineyards  of  these  countries,  on  account  of  its  hardi- 
ness against  extreme  cold  and  heat,  its  fruitfulness,  and  the  quality  of 
its  wines. 

In  California  it  has  not  maintained  its  reputation,  especially  in  regard 
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to  its  bearing  qualities.  The  vine  has  been  planted  in  Cupertino,  Mis- 
sion San  Jose,  Amador,  and  Paso  Robles,  but  only  once  has  produced 
enough  for  a  wine-making  test.  The  wine  made  showed  more  character 
than  that  of  the  Griiner  Velteliner,  but  the  must  is  in  general  lower  in 

acidity. 
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No.  1105.  RotJu/ipflert  from  J.  T.  Doyle,  Cupertino.  Grapes  arrived  September  27, 1889, 
and  were  crushed  the  same  day.  The  juice  showed  28.2%  of  solid  contents  by  spindle. 
The  condition  of  the  grapes  was  rather  good,  but  they  had  commenced  to  dry  up  a  little. 
They  corresponded  to  Pulliat's  description,  but  the  bunches  were  somewhat  more 
elongated.  Fermentation  commenced  September  28th  at  72.5°,  and  reached  its  maximum 
September  29th  at  82^.  On  the  seventh  dav  the  wine  was  dry  and  had  fallen  to  the  cellar 
temperature  (72°).  From  46.6  lbs.  crushed  were  obtained  3.87  gals.,  corresponding 
to  167  gals,  per  ton  {  pomace,  30.6% :  stems,  3.8%. 

At  six  weeks  from  crushing  the  wine  was  clear,  the  color  light-green,  bouquet  pleasant, 
but  a  little  woody ;  flavor  f ruit:^,  but  tasting  slightly  of  the  wood :  general  quality  good 
and  advanced.  At  two  monthfi  it  was  racked  and  taken  to  the  cellar.  At  nfteen  weeks 
the  wine  was  in  good  order  and  of  agreeable  flavor  and  bouquet,  but  still  had  the  woody 
taste ;  lees  sound.  Two  months  later  it  was  racked  into  a  one-gallon  keg,  and  after  six 
weeks  the  lees  were  found  to  be  sound.  At  nine  months  from  crushing  the  condition  of 
the  wine  was  bright,  the  bouquet  and  flavor  both  full  and,  but  for  a  taste  of  cask,  very 
agreeable ;  well  developed,  with  good  alcohol  and  body ;  general  quality  good. 

No.  1359.  Rothgipfietj  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  13. 1»90,  in  good  condition.  The  bunches  were  small,  cylindrical,  close, 
on  short  and  slender  peduncles ;  the  berries  small,  regular,  somewhat  oval,  on  short  and 
slender  pedicels ;  the  skin  thick,  tough,  yellowish-green,  much  spotted ;  the  flesh  firm 
and  sweet.    The  must  showed  28.0%  of  solid  contents  by  spindle. 

No.  1530.  Rothgipfier^  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  8, 1891,  in  good  condition.  The  bunches  were  small  and  compact,  with  round- 
ovoid  berries.  The  grapes  were  mature,  and  the  must  showed  26.5%  of  solid  contents  by 
spindle. 

No.  1722.  Rothgipfier^  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  in  good  condition.    The  must  showed  25.2%  of  solid  contents  by  spindle. 

No.  1800.  Rotftaipfler,  from  Amador  station.  A  sample  for  must  analysis  arrived 
September  4, 1898,  in  good  condition,  but  not  quite  mature.  The  bunches  were  of  medium 
size,  compact,  with  small  berries.    The  must  showed  21.1%  of  solid  contents  by  spindle. 


Synonym:  Pfeffertraube. 


PEVERELLA, 


Description. — Vine  very  vigorous;  leaves  of  medium  size,  not  very 
deeply  lobed,  smooth  above,  loose- woolly  below;  bunches  large,  conico- 
cylindrical,  compact;  on  thick  peduncles;  berries  of  medium  size,  nearly 
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round,  juicy,  tough-skinned,  of  greenish  color.  The  vines  do  well  in 
moist  soils,  but  only  in  warm  localities.  The  grapes  ripen  late,  but  in 
suitable  localities  attain  a  high  percentage  of  sugar  with  good  acid. 

The  Peverella  is  cultivated  principally  in  southern  Tyrol  and  Venetia. 
It  is  said  to  give  there  a  good,  alcoholic  wine  of  fair  aroma.  At  the 
Experiment  Stations  it  has  shown  itself  a  vigorous  grower  and  good 
bearer.  The  must  has  always.had  good  to  high  acid,  but  occasionally 
fails  to  develop  enough  sugar  in  the  cooler  localities.  The  wine  made 
has  been  neutral  in  character,  smooth  and  agreeable,  but  evidently  needs 
blending  with  a  variety  of  higher  quality. 

Analyses  of  Musts  and  Wines. 
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Record  of  Treatment. 

No.  1190.  Peverella^  from  J.  T.  Doyle,  Cupertino.  Grapes  arrived  October  18,  1889,  in 
good  condition,  and  were  crushed  the  same  day.  The  bunches  were  medium  in  size, 
cylindrical,  winged,  rather  loose;  erapes  were  small,  round,  or  sometimes  very  slightly 
longer  than  their  width  ;  skin  not  tnick,  but  rather  tough ;  color  from  green  to  golden, 
with  a  light  bloom;  flesh  soft  and  juicy;  flavor  aeid;  st-ems  thick;  pedicels  long  and 
slender;  maturity  complete.  The  juice  showed  20.40%  of  solid  contents  by  spindle. 
Fermentation  of  113>^  lbs.  crushed  began  on  October  19th  at  a  temperature  of  68**  (room, 
72®),  and  reached  its  maximum  the  following  day  at  a  temperature  of  76**,  and  remained 
at  the  same  temperature  during  twenty-four  hours,  when  tne  murk  was  drawn  off.  The 
yield  from  the  above  amount  wasg/'g  gals., corresponding  to  161.89  gals,  per  ton;  pomace, 
19.6%,  and  stems,  5.06 \. 

At  one  month  the  wine  was  nearly  clear,  and  was  racked.  At  three  months  it  was 
still  nearly  clear;  bouquet  and  flavor  not  marked;  taste  rather  flat;  acid  adeqnate: 
quality  raw,  but  may  mature-out  well.  At  six  months  the  lees  were  sound ;  a  not  quite 
bright  wine,  but  tastes  sound ;  racked  again.  At  eight  months  the  wine  was  bright,  very 
light  amber  in  color,  with  a  peculiar,  smoky  bouquet  and  flavor ;  taste  clean ;  body  ancl 
acid  rather  low.    Quality  thin,  but  not  bad. 

No.  1406.  Peverella,  from  J.  T.  Doyle,  Cupertino.  Received  October  28, 1890,  in  good 
condition  ;  fine,  large,  well-filled  bunches  of  under-average  sized,  round  j^rapes,  mature. 
The  must  showed  23.05  ;  of  solid  contents  by  spindle.  The  fermentation  lasted  eight 
days,  and  reached  its  maximum  temperature  of  84°  on  the  third  day. 

At  one  month  the  wine  showed  good  quality,  was  nearly  clear,  and  had  a  good  flavor. 
some  aroma,  medium  acid,  and  good  bod  v.  At  two  months  it  was  racked  for  the  second 
time,  and  a  month  later  the  lees  showed  a  few  lactic  rods,  so  the  wine  was  pasteurized. 
The  taste  had  not  become  affected  by  the  lactic  ferment.    At  seven  montns  the  wine 
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was  briebt  and  much  improved,  of  full,  delicate  bouquet  and  flavor.  It  was  racked 
twice  after  this,  but  the  quality  deteriorated.  Some  of  it  was  bottled  at  eighteen  and 
some  at  twenty-six  months,  but  it  did  not  keep  well  in  bottle. 

No.  1426.  PevereUOj  from  Mission  San  Jos^.  A  sample  for  must  analysis  arrived 
October  31, 1890,  in  poor  condition,  overripe.  The  must  showed  29.1%  of  solid  contents 
by  spindle. 

No.  1463.  Peverella,  from  Margherita  Vineyard,  Fresno.  Received  August  81, 1891,  in 
good  condition,  but  not  quite  mature.  The  must  showed  23.92%  of  solid  contents  by 
spindle.  The  fermentation  was  slow  and  cool.  The  maximum  temperature  of  7b°  was 
reached  on  the  second  day,  and  the  murk  remained  at  this  temperature  for  two  days, 
after  which  it  continued  fermenting  slowly  at  about  the  temperature  of  the  room  (71^ 
to  74^)  for  a  month. 

At  the  end  of  six  weeks  the  wine  was  nearly  clear  and  quite  dry.  At  ten  weeks  it 
was  bright,  and  showed  good  flavor  and  aroma.  At  the  end  of  flve  months  it  had  been 
racked  twice,  and  was  bright  and  clean-tasting.  It  remained  sound  and  became 
smoother,  but  developed  little  bouquet.  It  was  racked  four  times  during  the  flrst  year. 
At  sixteen  months  it  was  in  ^ood  condition,  very  smooth  and  agreeable,  and  quite 
mature.    A  few  days  after  this  it  was  bottled. 

No.  1602.  Peverella,  from  J.  T.  Doyle,  Cupertino.  Received  October  24, 1891,  in  good 
condition.  The  must  showed  20.85%  of  solid  contents  bv  spindle.  The  fermentation  was 
slow  and  cool,  lasting  ten  days.  Five  weeks  from  crushing  the  wine  was  racked  for  the 
second  time,  and  blended  with  No.  1601,  White  Yemaccia. 

No.  1743.  Peverella^  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  in  good  condition.    The  must  showed  24.35%  of  solid  contents  by  spindle. 

No.  1782.  PeverelUit  from  Mission  San  Jo84.  A  sample  for  must  analysis  was  received 
October  21, 1892,  in  poor  condition.    The  must  showed  23*15%  of  solid  contents  by  spindle. 

No.  1836.  Peverella,  from  Amador  station.  A  sample  for  must  analysis  arrived  Sep- 
tember 8, 1883,  in  good  condition.  The  bunches  were  of  good  size,  long-cylindrical,  fairly 
compact ;  the  berries  small,  not  mature.  The  must  showed  22.6%  of  solid  contents  by 
Bpinole. 

No.  1941.  Peverellay  from  Tulare  station.  A  sample  for  must  analysis  was  received 
October  13, 18^  in  good  condition,  but  a  little  sunburned.  The  bunches  were  small, 
compact,  irregularlv  conico-cyllndrical ;  the  berries  over  medium  in  size,  with  thick, 
tough  SKln,  and  witnout  flavor.    The  must  showed  24.4%  of  solid  contents  by  spindle. 

No.  2015.  PeverellOj  from  Mission  San  Jos^.  Received  October  25^  1893,  in  good  con- 
dition. The  bunches  were  over  medium  in  size,  close,  conico-cylindrical,  slightly  shoul- 
dered or  with  one  small  wing;  the  berries  of  medium  size,  nearly  round,  juicy,  thick- 
skinned,  not  quite  mature.  The  must  showed  23.1%  of  solid  contents  by  spindle.  It  was 
fermented  with  No.  2014,  White  Yemaccia. 

VERNACCIA    BIANCA. 
Synonyms:  Vemazza;  Weiss- Vematsch. 

Description, — Vine  vigorous;  leaves  of  medium  size,  dark  green,  smooth 
above,  a  little  woolly  below,  deeply  lobed,  and  with  acute  teeth;  bunches 
of  medium  size,  conico-cylindrical,  somewhat  compact,  generally  without 
shoulders;  berries  small,  firm,  juicy,  and  nearly  round,  greenish-white; 
seeds  free  from  the  pulp,  sharp,  and  incurved. 

The  name  Vernaccia  is  given  to  several  distinct  grapes  in  Italy,  but 
the  one  described  above  is  that  which  forms  the  bulk  of  the  white-wine 
vineyards  of  northern  and  southern  Tyrol.  It  is  also  grown  in  Lom- 
bardy  and  the  province  of  Pavia.  It  bears  well  with  moderately  short- 
pruning,  and  is  especially  adapted  to  low  and  damp  situations,  on 
account  of  its  tardiness  in  coming  out  in  the  spring.  It  ripens  its  grapes 
a  little  earlier  than  the  Peverella,  and  attains  rather  a  higher  percentage 
of  sugar.  It  is  noted  for  retaining  a  good  amount  of  acid,  even  witih 
high  sugar-contents,  but  at  the  Tulare  station  it  has  failed  to  confirm 
its  reputation  in  this  respect. 

In  suitable  locations  it  gives  a  full-bodied,  alcoholic  wine,  of  good 
quality,  but  with  less  aroma  than  the  best  Rhine- wine  varieties.  It  will 
doubtless  prove  an  excellent  variety  in  warm  localities,  for  damp  valley 
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lands  subject  to  early  frosts,  in  association  with  the  Peverella,  with  which 
it  makes  a  very  good  blend. 


Analtsss  of  Musts  and  Winss. 
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1889— No.  1091.    J.  Gallegos,  Mis- 
sion San  Jos4 

No.  1148.    J.  T.  Doyle,  Cu- 
pertino  

189(>-No.  1236.    Margherita  Vine- 
yard, Fresno 

No.  1400.    J.  T.  Doyle,  Cu- 
pertino  — 

No.  1422.    J.  Gallegos,  Mis- 
sion San  Jo84 

1801— No.  1649.    Paso  Robles 

No.  160L    Cupertino 

1892-No.  1723.    Paso  Robles 

No.  1781.    Mission  San  Jos6 
1893— No.  2014.    M  ission  San  Jos6 

No.  2104.    Cupertino 

1894— No.  2188.    Amador  station . 
No.  2305.    Mission  San  Jos^ 
No.  2328.    Tulare 


o 

«B 

f? 

1           OD 

o 

'     ^O 

-si 

kM 

a 

s- 

a? 

a 

?s. 

OQ 

:  » 

»• 

1       k' 

;  ? 

:  o- 

, 

:  *< 

MUST. 

CD 

2^  ;  s 


> 

a 

►^ 

P 


Sept.  17 

24.36 

Oct.     8 

• 

23.15 

Aug.  22 

23.40 

Oct.    18 

25.90 

Oct   28 

28.60 

Oct.     6 

22.60 

Oct.   26 

23.70 

Oct    10 

25.45 

Oct    18 

24.80 

Oct   24 

24.80 

Nov.    4 

24.80 

Sept  23 

24.70 

Oct   10 

22.20 

Oct   13 

23.30 

1 

.    O" 

:  *< 

!  o 

I"? 


24.64 


23.13    .53 
.68 


21.80 
23.61 


23.80 


.66 

.32 

.81 

.36 

.65 

.84 

1.07 

.38 

.51 

.32 


WINE. 


> 


Alcohol. 


(V 


< 

o 
a 
B 


n        > 


.66    .37 


I 


21.80  1 .55    .31 


.33 


i 


.83 
'i2 


9.70 


12.09       .40 


2.45 


9.92 


12.36 


.73       2.70 


Rbcorb  of  Trbatmsnt. 

No.  109L  Vemaceia  hianca.  From  J.  Gallegos,  Mission  San  Jos6.  The  erapes  arrived 
September  19, 1889,  consisting  of  only  a  few  bunches  for  must  analysis.  Tneir  maturity 
was  Irregular.  They  corresponded  to  Pulliat's  description,  except  that  none  of  the 
bunches  had  wings.    The  juice  showed  24.36%  of  solid  contents  by  spindle. 

No.  1148.  Verruiccia  btanca,  from  J.  T.  Doyle,  Cupertino.  The  grapes  arrived  Octo- 
ber 9, 1889,  and  were  crushed  the  same  day.  The  bunches  were  irregular,  some  cylindri- 
cal, some  conical  and  branched,  not  compact.  The  grapes  were  slightly  ov&l,  mediam 
size ;  skin  green,  thick,  rather  tough  ;  flesh  very  soft  and  juicy;  flavor  quite  ^oilt by 
overripeness  and  rain.  The  grapes  had  commenced  to  rot.  The  juice  showed  Sll5%  of 
solid  contents  by  spindle.  Fermentation  of  118U  lbs.  crushed  started  on  the  afternoon 
of  October  10th  at  69°  (room,  72*^),  and  reached  its  maximum  of  77.5®  on  October  12th 
(room,  72®),  gradually  falling  to  70°  on  October  17th,  when  the  wine  was  dry,  and  was 
put  in  kej^. 

The  yield  from  the  above  amount  was  7J4  gals,  of  wine,  corresponding  to  131.2  gals, 
per  ton ;  pomace,  28.5%,  and  stems,  3.8':^. 

Twenty-one  days  after  crushing  tHe  wine  was  clear,  the  bouquet  developing,  the 
flavor  agreeable  and  smooth,  the  taste  clean,  the  acid  normal,  and  tne  alcoholic  strength 
high ;  the  general  quality  was  good  and  well  developed  for  its  age.  In  five  days  it  was 
racked  and  taken  to  the  cellar.  At  eighty  days  the  wine  was  still  clear,  with  a  delicate 
and  pleasing  bouquet  and  flavor,  much  developed  since  last  tasting :  lees  sound.  At  six 
months  it  was  raciced  ajgain.  Eight  months  after  crushing,  it  was  bri^ht^  bouquet  per- 
fumed, taste  rather  thin,  but  is  otherwise  of  very  good  quality;  acid  and  alcoholic 
strength  adequate. 

No.  1236.  Vemaceia  bianca,  from  Fresno.  A  sample  for  must  analysis  arrived  August 
25, 1890,  in  fair  condition,  and  quite  mature.  The  must  showed  23.4%  of  solid  contents  by 
spindle  and  0.53;^  of  acid. 

No.  1400.  Vemaceia  bianca,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  21, 1890,  in  fair  condition,  and  somewhat  overripe.  The  must  showed  25.9%  of 
solid  contents  by  spindle  and  0.68/^  of  acid. 

No.  1422.  Vemaceia  biancaj  from  Mission  San  Jos6.  A  sample  for  must  analysis  waa 
received  October  31, 1890.  The  must  showed  28.6%  of  solid  contents  by  spin'dle  and  0.66,;, 
of  acid. 
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No.  1549.  VemcLcda  bianca,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  8, 1891,  in  good  condition,  and  mature.  The  bunches  were  small, 
but  well  filled.    The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.32%  of  acid. 

No.  1601.  Vemaccia  hianca,  from  Cupertino.  Received  October  24, 1891,  in  good  con- 
dition. The  must  showed  23.7%  of  solia  contents  bv  spindle  and  0.81%  of  acid.  Only  30 
lbs.  of  grapes  were  crushed,  and  the  fermentation  lasted  eleven  days,  the  highest  tem- 
perature reached  being  74^. 

The  wine  was  racked  eleven  days  after  crushing,  and  at  one  month  was  clear,  with 
good  but  neutral  flavor,  and  good  acid.  At  six  weeks  it  was  racked  again  and  blended 
with  No.  1602,  Peverella,  in  the  proportion  of  one  third  Vemaccia  to  two  thirds  Peve- 
rella.  At  three  months  the  wine  was  very  clear,  clean-tasting,  with  full  acid  and  neutral 
flavor,  and  was  racked  again.  The  lees  were  examined  microscopically  at  three  and  at 
four  months,  and  found  to  be  quite  sound.  At  five  months  it  was  racked  again,  and  was 
bright  and  fresh-tasting.  At  seven  and  eight  months  it  showed  little  change,  and  was 
racKed  again.  At  fifteen  months  the  wine  was  bright,  smooth,  and  mature,  with  good 
flavor  and  a  little  bouquet ;  it  was  then  bottled.  After  two  years  in  bottle  the  wine  had 
acquired  a  slight  Sherry  character;  it  was  very  smooth  and  agreeable,  but  without 
marked  flavor  or  bouquet. 

No.  1723.  Vemaccia  biancaj  from  Paso  Robles  station.  A  sample  for  must  analysis 
'was  received  October  13(  1892,  in  good  condition.  The  must  showed  25.46%  of  solid  con- 
tents by  spindle  and  0.36%  of  acid. 

No.  1781.  Vemaccia  &ianca,  from  Mission  San  Jos^.  Received  October  21, 1892,  in  fair 
condition.  The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.65%  of  acid.  The 
grapes  were  fermented  with  No.  1782,  Peverella,  in  the  proportion  of  one  fifth  Vemaccia 
to  four  fifths  Peverella.    The  highest  temperature  reacned  during  fermentation  was  77**. 

In  one  month  the  ^ne  was  quite  clear,  and  was  racked.  At  three  months  it  was 
bright,  of  full,  rich  flavor,  some  bou().uet,  high  acid,  and  generally  of  good  quality.  Two 
months  later  it  was  in  good  condition,  ana  was  racked^  again.  Tastings  at  eight,  ten, 
and  fourteen  months  showed  steady  maturing  and  gradual  development  of  bouquet. 
At  fifteen  months  the  wine  was  still  very  ^ood,  out  had  become  a  little  SventS.  As  the 
wine  would  evidently  not  improve  further  in  so  small  a  keg  (five  gallons],  it  was  bottled. 
Two  years  after  bottling  the  wine  was  very  good ;  it  was  full-flavored,  full-bodied,  and 
with  good  acid.  The  bouquet  was  rather  faint,  but  of  good  quality.  Altogether,  it  was 
a  very  successful  blend. 

No.  2014.  Vemaccia  biancaf  from  Mission  San  Jos6.  Received  October  26,  1893,  in 
good  condition.  The  bunches  were  small,  conico-c}rlindrical,  somewhat  compact,  not 
shouldered;  berries  small,  round,  juicy,  with  full  acid.  The  seeds  are  quite cnaracter- 
istic,  being  quite  free  from  the  pulp,  sharp,  and  incurved.  The  must  showed  24.8%  of 
solid  contents  by  spindle  and  0.84%  of  acid.  The  grapes  were  fermented  with  No.  2015, 
Peverella,  in  the  proportion  of  nine  sixteenths  Vemaccia  to  seven  sixteenths  Peverella. 
The  fermentation  lasted  nine  days,  reaching  the  maximum  temperatare  of  76**  on  the 
third  day.  A  parallel  fermentation  was  made  of  the  same  quantit]^  of  each  variety  of 
grapes,  with  the  addition  of  some  German  veast.  As  no  precautions  were  taken  to 
exclude  the  ordinary  yeast,  the  result  was  perfectly  negative.  There  was  apparently  no 
difference  in  the  course  of  fermentation  or  in  the  resulting  wine  of  the  two  experi- 
ments, except  that  the  must  to  which  the  yeast  was  added  became  dry  a  few  days  before 
the  other,  a  result  that  is  easily  understood  without  predicating  any  peculiar  properties 
of  the  German  ^east. 

No.  2014  (ordinary  ferment).  Two  weeks  after  the  first  racking  the  wine  was  clear, 
but  still  a  little  sweet  |  it  was  racked  again  and  taken  to  the  cellar.  At  three  months  it 
was  bright,  clean-tastmg,  and  with  good  flavor  and  aroma.  At  four  months  the  wine 
had  been  racked  three  times,  and  was  in  very  good  order:  a  very  agreeable  wine,  but 
without  marked  character.  At  eight  months  the  wine  was  bright,  clean- tasting,  highly 
acid,  but  rather  too  neutral  in  flavor.  The  wine  had  no  lees.  At  nineteen  months  it 
was  mature,  and  was  put  in  bottle.  Six  months  after  bottling  the  wine  was  perfectly 
bright,  and  had  deposited  no  sediment.  It  was  a  smooth,  good  wine,  much  improved, 
ana  had  developed  a  little  bouquet.  It  tasted  more  mature  than  No.  2014a;  in  fact,  a 
little  flat 

No.  2014a  (German  ferment).  Two  weeks  after  the  first  racking  the  wine  was  clear 
and  dry.  At  one  month  it  was  taken  to  the  cellar.  At  three  months  it  was  bright, 
clean-tasting,  with  some  aroma,  and  rather  fresher-tasting  than  No.  2014.  Several  tastings 
after  this  showed  little  difference  between  the  two  samples,  except  that  the  wine  which 
had  been  fermented  with  the  ordinary  ferments  seemed  to  develop  a  little  quicker.  At 
fifteen  months  it  was  well  developed,  had  good  flavor,  and  had  more  bouquet  than  No. 
2014.  At  nineteen  months  it  tasted  mature,  and  was  bottled.  Six  months  after  bottling 
it  was  perfectly  bright,  and  had  developed  no  sediment.  It  was  of  distinctly  higher  bou- 
quet than  No.  2014,  fresher-tasting,  and  generally  better.  The  difference  of  character, 
wldch  at  first  was  scarcely  noticeable,  was  at  this  time  marked.  The  use  of  the  German 
ferment  seemed  to  have  caused  a  slower  maturity,  but  the  development  of  higher 
quality. 
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KURMINT. 

Synonyms:  Gelber  Hosier ;  Formint;  Tokayer. 

Description. — Vine  vigorous,  with  thick,  upright  canes;  leaves  large 
thick,  three-lobed,  hairy  below,  teeth  large  and  blunt,  petiole  thick,  red- 
dish, and  somewhat  hairy,  young  leaves  white-woolly;  bunches  large, 
loose,  long  conico-cylindrical;  berries  of  medium  size,  oval,  on  long, 
slender  pedicels;  flesh  crisp,  not  juicy;  skin  from  green  to  brown-yellow, 
and  marked  with  brown  dots  and  blotches. 

This  is  the  most  valued  and  one  of  the  most  widely  grown  vines  of 
Hungary  and  Austria.  It  is  not  found  elsewhere,  except  to  a  limited 
extent  in  the  south  of  France,  where  it  was  introduced  from  Hungary; 
and  the  name  of  Hosier  is  said  not  to  be  derived  from  the  Moselle  River, 
for  it  is  not  known  in  that  district.  It  is  valued  on  account  of  the  high 
amount  of  sugar  which  it  attains,  and  is  used,  especially  in  Styria,  for 
mixing  with  thin,  neutral  grapes,  such  as  the  Heunish,  to  increase  their 
alcoholic  contents  and  quality.  It  is  famous  chiefly,  outside  of  Austria, 
for  making  the  celebrated  sweet  wines  of  Tokay.  The  vine  is  said  to  be 
a  good  bearer  in  its  native  country,  but  at  the  Experiment  Stations  it 
has  produced  very  little.  It  has  borne  well  and  produced  some  good 
wine  at  Fresno.  It  ripens  rather  early,  and  requires  medium-long 
pruning,  and  a  warm  location. 

Record  of  Treatment. 

No.  2189.  Furmintj  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  24, 1884, in  good  condition.  The  bunches  were  large,  loose,  and  badly  conlured ; 
the  berries  from  large  to  small,  ellipsoidal,  on  long,  slender  pedicels,  whicn  were  not 
swollen  at  the  junction  with  the  berries ;  flesh  crisp,  not  juicv;  skin  thin,  from  green  to 
brown-yellow,  conspicuously  marked  with  brown  spots  and  blotches ;  flavor  not  marked, 
but  sweet.    Tne  must  showed  23.15%  of  solid  contents  by  spindle  and  0.38%  of  acid. 

ZIEKFAHNDLER. 

Description. — Vine  strong  and  vigorous,  with  thick,  dark-brown  canes; 
leaves  round,  of  medium  size,  five-lobed,  with  shallow  sinuses,  lobes 
overlapping,  glabrous  above,  little  downy  below,  teeth  short  and  blunt; 
bunches  small,  cylindrical,  with  small  shoulders,  compact;  berries 
small,  round,  soft,  juicy,  thin-skinned,  sweet,  but  without  special  flavor. 

The  above  description  of  this  grape  as  grown  in  California  does  not 
agree  altogether  with  that  given  of  the  Rother  Zierfahndler  of  Austria 
by  Goethe.  Our  grape  has  smaller  bunches,  more  deeply  colored 
berries,  and  ripens  earlier.  This  variety  is  considered  by  some  author? 
to  be  simply  a  pink-fruited  form  of  the  Franken  Riesling,  with  which 
it  has  great  similarity  in  leaf  characters.  It  is  a  strong  grower,  and 
bears  fairly  well;  its  wine  has  rather  more  character  than  that  of  the 
Franken  Riesling,  but  is  far  from  possessing  the  strong  aroma  of  the 
Traminer.  In  the  warmer  parts  of  California  it  fails  to  color  well  or  to 
develop  its  aroma.  It  is  rather  later  than  the  Rulander,  but  if  left  long 
enough  on  the  vines  it  attains  almost  an  equal  amount  of  sugar,  with 
rather  higher  acid.  It  bears,  in  the  districts  suited  to  it  (that  is,  the 
cooler  coast  counties),  with  short-pruning.  The  Zierfahndler  is  said 
in  Austria  to  attain  the  highest  percentage  of  sugar  of  any  grape  and 
to  make  an  extremely  fiery,  alcoholic  wine,  which  retains  part  of  the 
sugar  unfermented,  and  is  very  much  appreciated  as  a  dessert  wine. 
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Analysxs  of  Musts  and  Wines. 
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Kbcobd  of  Trbatmsnt. 

No.  1133.  Zierfakndlery  from  J.  T.  Doyle,  Cupertino.  Received  October  8, 1889,  in  good 
condition,  and  crushed  the  same  day.  The  grapes  were  ripe,  the  bunches  over  average 
in  size,  some  loose  from  coulure,  but  in  general  compact.  The  berries  on  loose  bunches 
were  rather  large,  quite  round,  and  rose-colored ;  those  on  compact  bunches  were  smaller 
and  green,  except  where  exposed  to  the  sun :  the  skin  was  sof^but  rather  thick ;  the 
flesh  sweet  and  ]uicy ;  the  stems  thick  and  tne  pedicels  long.  The  temperature  of  the 
grapes  at  crushing  was  71^,  and  the  maximum  reached  was  77^,  on  the  second  day. 

At  two  months  the  wine  was  nearly  bright  and  had  a  slight  schiller  color,  was  of  fair 
quality,  but  tasted  of  the  wood ;  it  was  racked  and  taken  to  the  cellar.  Two  months 
later  it  was  bright  and  had  lost  some  of  its  pinkish  tinge,  had  developed  some  bouquet, 
and  was  generally  much  Improved.  An  examination  of  the  lees  showed  no  unsound 
germs.  At  six  months  the  wine  was  racked  for  the  third  time,  and  at  seven  months 
the  lees  were  examined  and  found  to  contain  some  unsound  germs.  The  wine  was  of 
good  quality,  well-flavored  and  full-bodied,  but  was  somewhat  affected  by  the  secondary 
ierment&  It  was  pasteurized,  but  did  not  improve ;  it  remained  flat  and  developed  no 
bouquet.  - 

No.  1314.  Zierfahndlerj  from  Mission  San  Jos4.  Received  October  10, 1890,  in  some- 
what bruised  condition,  but  not  moldy.  The  must  showed  26.5%  of  solid  contents  by 
spindle.    The  fermentation  was  cool,  and  lasted  six  days. 

At  one  month  the  wine  had  been  racked  twice,  was  clear,  smooth,  full-bodied,  and 
with  marked  aroma.  At  three  months  the  lees  showed  much  lactic  ferment,  and  the 
titste  was  affected ;  it  was  pasteurized,  but  remained  cloudy  for  some  time.  At  fourteen 
months  it  was  clear  and  much  Improved,  but  still  showed  some  lactic  taste.  At  seven- 
teen months  it  was  racked.  At  twenty-seven  months  the  bottled  wine  was  bright,  very 
smooth  and  soft,  sound,  but  a  little  flat. 

No.  1323.  Zierfahndler^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis 
arrived  October  13, 1890,  in  fair  condition.  The  must  showed  24.35%  of  solid  contents  by 
spindle. 

^  No.  1577.  ZierfahndUvj  from  Mission  San  Jos^.  Received  October  16^  1891,  in  fair  con- 
dition, and  mature.  The  must  showed  27.36%  of  sol^d  contents  by  spindle.  The  must 
attained  its  maximum  temperature  of  80^  on  the  third  day,  and  fermented  for  five  days, 
when  it  was  nearly  dry. 

The  wine  was  a  little  slow  in  clearing,  and  at  one  month  the  lees  showed  a  little  lactic 
ferment.  At  six  weeks  the  wine  was  pasteurized.  At  five  months  the  wine  was  good, 
but  a  little  flat,  full-bodied,  low  in  acid,  and  with  a  remarkably  hi^h  aroma.  At  seven 
months  it  had  improved,  and  tasted  quite  sound.  At  ten  months  it  was  racked  for  the 
fourth  time.  At  fifteen  months  it  still  retained  its  high  flavor  and  full  aroma,  and  had 
become  smoother  and  cleaner-tasting.    As  it  was  in  a  small  keg,  it  was  bottled. 

No.  1760.  ZierfahndleTy  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  m  good  condition.  The  must  showed  18.15%  of  solid  contents  by  spindle. 

No.  2090.  Zierfakndlery  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  November  6, 1893,  in  good  condition ;  the  bunches  were  under  medium  size, 
*ong-conical,  and  compact:  the  berries  small,  soft,  Juicy,  very  sweet,  and  mature.  The 
must  showed  24.8%  of  solid  contents  by  spindle. 
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ROTHER   STEINSCHILLER. 

Synonyms:  Rosentraube;  Rother  Verschetzer. 

Description, — Vine  very  vigorous,  with  thick,  short- jointed  canes; 
leaves  large,  flat,  little  lobed,  sharply  toothed,  the  under  side  white- 
wooUyi  bunches  of  medium  size,  short,  irregular,  much  branched,  com- 
pact; berries  under  medium  size,  round,  firm,  from  green  to  pink, 
according  to  position  on  the  bunch,  and  becoming  brownish  with 
advanced  maturity,  skin  very  astringent,  flavor  neutral.  The  grapes 
ripen  rather  late  and  resist  the  action  of  the  weather  very  well. 

The  Rother  Steinschiller  is  cultivated  extensively  in  parts  of  the 
Banat  in  southern  Hungary,  but  is  little  known  elsewhere.  In  cooler 
climates  it  will  only  ripen  in  the  warmest  exposure.  In  the  Banat  it 
bears  large  crops  every  year,  with  short-pruning.  The  Steinschiller 
vineyards  produce  large  quantities  of  a  mild,  cheap  wine,  which  is  con- 
sidered indispensable  by  the  Austrian  and  Hungarian  wine-merchants 
for  blending  purposes. 

The  Steinschiller  has  given  results  in  California  very  similar  to  those 
reported  from  its  native  home.  It  bears  well  at  all  the  stations  where 
tried,  and  produces  a  neutral  wine,  low  in  alcohol,  with  medium  acid, 
agreeable  to  drink,  but  without  special  flavor,  and  requiring  the  addi- 
tion of  some  grape  of  more  marked  character.  It  is  an  extremely 
healthy  vine,  and  is  one  of  the  best  resisters  of  the  oidium  mildew. 
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No.  1174.  Steinschiller,  from  Mission  San  Jos€.  Received  October  18,  1889,  in  good 
condition,  and  mature.  Tlie  bunches  were  of  average  size,  conico-cvlindrical,  some- 
times shouldered  or  winged,  close ;  berries  under  medium  size,  rouna,  light  red,  with 
thick  bloom,  thick  but  tender  skin,  firm  and  juicy  flesh,  flavor  agreeable  and  sweet,  but  not 
marked ;  peduncles  thick  and  woody,  pedicels  of  medium  length,  and  slender. 

Only  enough  grapes  were  received  to  make  one  gallon  of  wine.  It  was  of  golden 
color,  medium  acid,  very  agreeable  flavor,  and  in  general  a  very  promising  wine,  but 
owing  to  the  smallness  of  the  sample,  it  soon  became  acetified.  The  wine  was  kept  for 
five  months,  then  pasteurized ;  it  developed  some  bouquet,  and  at  seventeen  months 
showed  good  quality,  but  was  injured  because  of  the  smallness  of  the  sample. 


AUSTRIAN  AND  HUNGARIAN  TYPE— ROTHER  STEINSCHILLER.  267 

■ 

No.  1201.  SUiruchillert  from  Capertino.  Received  October  24, 1889,  in  good  condition. 
Bunches  of  medium  to  over  medium  size,  conical,  heavily  shouldered,  generally  com- 
pact ;  berries  small,  round,  dark-rose  colored,  with  thick  but  tender  skin,  rather  soft  and 
juicy  flesh,  agreeably  flavored,  but  rough ;  maturity  complete.  The  grapes  had  been 
exposed  on  the  vines  to  many  days  of  heavy  rains,  but  were  uninjured.  The  must 
showed  19.3%  of  solid  contents  by  spindle  and  0.24%  of  acid.  The  70.5  lbs.  of  g^pes 
received  were  made  up  into  5.6  gals,  of  white  wine. 

The  wine  was  bright  six  weeks  after  pressing,  of  verv  light  color,  with  little  bouqu'et, 
and  peculiar  but  not  very  agreeable  flavor,  low-bodied,  and  rather  flat.  It  was  racked 
and  taken  to  the  cellar,  and  six  weeks  later  it  was  bright,  improved  in  bouquet  and 
flavor,  but  still  rather  insipid  and  watery-tasting.  The  wine  was  completely  neutral  in 
character,  not  disagreeable,  but  without  any'  distinctive  qualities.  At  six  months  the 
lees  showed  some  bitter  ferments,  so  the  wine  was  pasteurized.  One  month  later  the 
wine  was  bright  and  tasted  nearly  mature,  but  was  still  insipid.  After  this  it  remained 
sound,  and  improved  a  little.  At  seventeen  months  it  was  bottled.  It  remained 
bright  and  sound  in  bottle,  and  at  two  years  and  a  half  it  had  improved  and  was  of  fair 
quality.    Tasted  a  year  later  it  had  changed  very  little. 

No.  1415.  Steinschiller^  from  Cupertino.  Received  October  30, 1890,  in  good  condition, 
and  mature.  The  mast  showed  20.6%  of  solid  contents  by  spindle  and  0.50%  of  acid. 
The  grapes  were  crushed  on  the  day  of  arrival,  227.5  lbs.  in  all  making  17.63  gals,  of 
wine.  The  temperature  of  the  must  at  crushing  was  66.5^,  and  the  maximum  reached 
was  77°,  on  the  tnird  day. 

The  wine  was  dry  on  the  eleventh  day,  when  it  was  racked  off  the  lees.  At  one  month 
the  wine  was  still  cloudy,  but  the  lees  were  sound.  At  two  months  the  wine  was  bright, 
had  light  bouquet,  full  and  pleasing  but  not  marked  flavor,  sufficient  acid,  body,  and 
alcohol;  in  general,  of  good  quality.  At  four  and  at  six  months  examination  of  the 
lees  showed  them  to  be  sound.  At  six  months  the  wine  was  bright,  clean^tasting,  and 
well  developed.  At  fourteen  months  it  showed  good  bouquet,  full;  rich  flavor,  was  quite 
mature,  sound,  and  clean- tasting.  Two  months  later  it  was  racked  and  part  put  in 
bottle.  Six  months  later  the  remainder  was  bottled.  At  three  years  the  bottled  wine 
was  in  good  order  and  of  good  quality,  but  without  marked  or  special  character.  That 
first  bottled  had  the  best  aroma,  but  tasted  a  little  raw. 

No.  1424.  Sleinschillert  from  Mission  Ban  Jos^.  A  sample  for  must  analysis  was 
received  October  31, 1890,  in  good  condition ;  well  colored  and  mature.  The  must  showed 
23.7%  of  solid  contents  by  spindle  and  0.53%  of  acid. 

No.  1783.  Steinsohillery  from  Mission  San  Jos6.  A  sample  for  must  analysis  was 
received  October  21, 1892,  in  poor  condition.  The  must  showed  17  35%  of  solid  contents 
by  spindle  and  0.73^  of  acid.  The  grapes  were  fermented  with  No.  1784,  Griiner  Velte- 
liner,  in  the  proportion  of  124  lbs.  of  the  former  to  144.5  lbs.  of  the  latter.  The  tempera- 
ture of  the  must  at  pressing  was  66°,  and  the  maximum  reached  was  78°,  on  the  third 
day. 

In  one  month  the  wine  was  quite  clear,  and  was  racked  and  taken  to  the  cellar.  At 
three  months  the  wine  was  bright,  smooth,  and  pleasing,  without  much  flavor  or 
bouquet,  but  sound  and  good.  Two  months  later  it  had  developed  a  good  bouquet,  and 
was  racked  for  the  second  time.  After  this  it  remained  in  gooa  order,  and  at  fourteen 
months  was  very  good  and  nearly  mature.    At  seventeen  months  it  was  bottled. 

No.  1996.  /S'^ei7uc^t7^,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  1, 1893,  in  good  condition,  but  not  quite  mature.  The  buncnes  were 
large,  conical,  heavily  shouldered  and  winged,  close ;  the  berries  under  medium  in  size, 
round,  and  firm.    The  must  showed  2L7%  of  solid  contents  by  spindle  and  0.73%  of  acid. 

No.  2016.  SteinschilleTf  from  Mission  San  Jos6.  Received  October  26,  1893,  in  good 
condition,  but  not  quite  mature.  The  bunches  were  over  medium  in  size,  branching, 
irregular,  well  fiUea,  and  with  very  heavy  peduncles :  berries  from  small  to  medium, 
round,  dull  red,  with  very  astrin^^ent  skin  and  small  seeds.  The  139.5  lbs.  of  grapes 
were  made  up  into  12  gals,  of  white  wine.  The  temperature  of  the  must  at  pressing 
was  69°,  and  the  maximum  reached  was  75°,  on  the  third  day. 

In  one  month  the  wine  was  clear,  and  was  racked  and  taken  to  the  cellar.  At  three 
months  it  was  bright,  with  a  little  bouquet,  not  much  flavor,  full  acid— a  clean,  neutral 
wine.  Two  weeks  later  it  was  racked  for  the  second  time,  and  at  six  months  it  was  a 
very  robust,  clean-tasting  wine,  without  much  character,  but  pleasing.  After  this  it 
remained  in  good  order,  a  good  neutral  wine,  but  did  not  improve  much.  At  fifteen 
months  the  lees  showed  8.  pastarianus^  and  the  wine  was  bright,  but  lacking  in 
character. 

No.  2068.  StemschilUTf  from  Paso  Robles  station.  Received  November  3, 1893,  in  good 
condition,  but  not  quite  mature.  The  bunches  were  small  to  medium,  well  filled,  irregu- 
larly conical,  sometimes  branching ;  berries  round,  under  medium  in  size,  green  or  pink, 
fresh- tasting,  with  astringent  skin  and  without  much  flavor.  The  must  showed  21.6%  of 
solid  contents  by  spindle  and  0.43%  of  acid.  The  grapes  were  crushed  on  the  day  received, 
and  108  lbs.  yielded  8.13  gals,  of  wine.  The  temperature  of  the  must  at  pressing  was 
64°,  and  the  maximum  reached  was  76°,  on  the  lourth  day.  The  must  fermentea  very 
slowly,  and  on  the  ninth  day,  when  still  sweet,  it  was  fortified  for  sweet  wine. 

A  month  after  fortifying  it  was  not  quite  bright  and  tasted  a  little  too  sweet.    A  week 
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later  it  was  racked  and  pat  in  the  hot  chamber,  at  a  temperature  of  96°,  where  it  was 
kept  for  three  months.  At  eieht  months  it  was  racked  again.  At  twenty  months  it  was 
^rfectly  bright,  of  a  beautifol  golden  color,  without  much  aroma,  but  with  clean  taste 
and  good  promise. 

No.  2103.  Steinschiller^  from  Cupertino.  A  sample  for  must  analy^sis  was  recelTed 
November  3, 1893,  in  good  condition.  The  bunches  were  of  medium  size  or  under,  coni- 
cal, shouldered  or  with  one  or  two  wings  nearly  as  large  as  the  main  bunch,  compact; 
berries  medium  size,  round,  of  a  purplish-brown  color,  juicy,  and  with  a  very  astringent 
skin.    The  must  showed  21.20%  of  solid  contents  by  spindle  and  0.43%  of  acid. 


Synonym:  Mayarka. 


SLANKAMENKA. 


Description. — Vine  very  vigorous  and  fruitful,  with  thick,  short- jointed 
canes;  leaves  shining,  yellowish-green,  five-lobed,  and  a  little  woolly 
below;  bunches  large,  conical,  and  well  filled;  berries  of  medium  size, 
oval,  yellowish-white,  becoming  slightly  tinged  with  red  where  exposed 
to  the  sun,  pulpy,  thick-skinned,  and  not  easily  injured  by  the  weather. 

This  variety  is,  next  to  the  Steinschiller,  the  most  widely  cultivated  in 
southern  Hungary  for  the  production  of  ordinary,  light  whit«  wines. 
It  bears  heavily  with  short-pruning,  and  is  very  free  from  injury  by  the 
ordinary  diseases  of  the  vine.  It  has  borne  fair  crops  at  the  Experiment 
Stations,  but  has  not  exhibited  the  great  productiveness  which  is  claimed 
for  it  in  Hungary.  It  has,  on  the  contrary,  attained  a  higher  percentage 
of  sugar  here  than  in  Europe,  and  gives  a  very  agreeable  wine. 


Analtsss  of  Musts  and  Winis. 
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Record  of  Treatbibnt. 

No.  1197.  Siankamenkaj  from  J.  T.  Doyle,  Cupertino,  Received  October  24,  1889,  in 
poor  condition.  In  spite  of  their  European  reputation  for  ^ood  keepine  qualities,  the 
Rranes  were  injured  by  the  rain.  The  must  showed  18.8%  of  solid  contents  oy  spindle  and 
0.39/j  of  acid.  The  bunches  were  of  average  size,  conical,  shouldered,  and  compact;  the 
berries  of  medium  size,  slightly  oval,  thick  but  not  tough  skin,  with  firm  but  juicy  flesh, 
of  yellowish  color,  much  spotted,  and  of  neutral  flavor.  The  pedunples  and  pedicels 
were  short.  The  temperature  of  the  grapes  at  crushing  was  68°,  and  the  maximum 
reached  was  76°,  on  the  third  day. 

At  seven  weeks  the  wine  was  clear,  very  light-colored,  smooth,  and  with  nutty  flavor, 
but  without  aroma ;  it  was  of  rather  low  acid  and  good  quality.  At  this  time  it  was  racked 
for  the  second  time  and  taken  to  the  cellar.  At  ten  weeks  the  lees  showed  Mtfcoderma 
vini^  and  a  month  later  the  wine  showed  the  effect  of  secondary  ferments,  and  was  not 
clear,  so  it  was  pasteurized.  A  month  later  it  was  clear,  but  much  deteriorated  in  flavor 
by  the  presence  of  volatile  acids.    After  this  it  rapidly  deteriorated. 
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No.  1410.  StankaTnenkOj  from.  J.  T.  Doyle,  Cupertino.  A  sample  for  muBt  analvsiB  was 
received  October  30,  1890,  in  good  condition;  nearly  ripe,  but  not  sweet.  The  must 
showed  18l2%  of  solid  contents  oy  spindle  and  0.62%  of  acid. 

No.  1988.  Slankamenka,  from  Mission  San  Jos^.  Received  October  19,  1893,  in  good 
condition.  The  bunches  were  of  medium  size,  irregularly  conico-cylindrical,  witn  or 
without  small  winss,  well  filled  but  not  compact,  on  very  thick,  herbaceous  peduncles ; 
berries  small,  ovoia,  crisp,  juicy,  on  slender  pedicels.  The  grapes  were  mature  and  very 
fresh-tasting,  but  without  special  flavor.  The  must  showed  25.95%  of  solid  contents  by 
spindle  and  0.54%  of  acid.  The  temperature  of  the  grapes  at  crusning  was  63^,  and  the 
maximum  reached  was  78°.  on  the  third  day.  The  wine  was  nearly  dry  on  the  eighth 
day,  when  it  was  drawn  off. 

At  one  month  the  wine  was  not  clear  and  was  still  fermentine  a  little.  Two  weeks 
later,  when  it  was  racked  for  the  second  time  and  taken  to  the  cellar,  it  was  still  a  little 
sweet.  At  four  months  it  was  racked  for  the  third  time ;  it  was  bright,  of  good  flavor 
and  aroma,  very  clean-tasting  and  fresh,  but  without  marked  character.  At  eight  months 
it  tasted  very  smooth  and  aneeable.  At  ten  months  it  was  nearly  mature,  was  in  good 
order,  smootn,  with  agreeable  acidity,  and  had  developed  some  bouquet.  A  week  later 
it  was  bottled. 

No.  2092.  SUmkainenkcL^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  November  6. 1893,  in  good  condition.  The  bunches  were  over  medium  in  size, 
conical,  heavily  shouldered,  well  filled ;  the  berries  of  medium  size,  slightly  oval,  crispy 
thick-skinned,  and  astringent.  The  grapes  were  mature,  and  the  must  showed  23.3%  of 
solid  contents  by  spindle  and  0.59%  of  acid. 

BAKATOR. 
Synonym:  Bacador. 

Description, — Vine  vigorous;  canes  strong,  somewhat  erect,  with  large 
joints,  the  younger  parts  woolly;  leaves  large,  deeply  lobed,  often  with 
closed  sinuses,  short-toothed,  glabrous  above,  more  or  less  woolly  below, 
petioles  woolly;  bunches  large,  spreading,  irregular;  berries  of  medium 
size,  round,  crisp,  juicy,  of  neutral  flavor  and  bright  rose  color.  The 
down  on  the  leaves  varies  much  with  locality.  At  Cupertino  and 
Mission  San  Jos^  the  leaves  are  white  woolly  below;  at  Tulare  they  are 
green  below  and  much  less  woolly.  The  down  on  the  young  canes  and 
leaf  stalks  seems  constant.     At  Tulare  the  grapes  do  not  color  well. 

The  Bakator  is  cultivated  principally  at  Arad,  in  Hungary,  and  in 
Transylvania.  It  requires  a  warm  climate,  and  grows  well  even  in 
very  poor  soils.  It  bears  well  with  half-long  pruning,  but  when  short- 
pruned  coulures  very  badly.  The  grapes  are  very  agreeable  to  eat,  and 
ornamental  for  the  table  when  well  colored.  They  are,  however,  too 
delicate  for  shipping,  and,  as  they  are  neither  very  early  nor  very  late, 
the  planting  of  more  than  a  few  vines  for  home  use  cannot  be  recom- 
mended. In  Hungary,  the  wine  of  the  Bakator  is  said  to  be  smooth,  of 
low  acidity,  and  very  alcoholic.  In  California,  so  far,  it  has  made  a 
neutral,  clean-tasting  wine,  but  not  of  quality  sufficient  to  encourage 
its  propagation,  especially  in  view  of  its  extreme  liability  to  coulure. 
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Analyses  of  Musts  and  Winbs. 
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Rbcobd  of  Tbxatmbnt. 

No.  1319.  Bakator^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
October  13, 1890,  in  good  condition.    The  must  showed  24.05^  of  solid  contents  by  spLadle. 

No.  1537.  Bakatoff  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  8,  1891,  in  good  condition.  The  bunches  were  of  medium  size,  rather  loose ;  the 
berries  of  medium  size  and  well  colored.  The  grapes  were  mature,  and  the  must  showed 
22.6%  of  solid  contents  by  spindle. 

No.  1728.  Bakator,  from  Paso  Robles  station.  A  sample  for  must  analysis  arrived 
October  13, 1892,  in  good  condition.    The  must  showed  24.8%  of  solid  contents  by  spindle. 

No.  1841.  Bakatofy  from  Amador  station.  A  sample  for  must  analysis  arrived  Sep- 
tember 8, 1893,  in  good  condition,  but  not  mature.  The  bunches  were  of  medium  size, 
the  berries  small  and  very  unevenly  colored.  The  must  showed  18.8%  of  solid  contents 
by  spindle. 

No.  2011.  BakatoTy  from  Mission  San  Jos6.  A  sample  for  must  analysis  arrived  Octo- 
ber 26, 1893,  in  good  condition.  The  bunches  were  large,  irregularly  branching,  short, 
very  loose,  and  much  coulured ;  the  berries  under  medium  in  size,  crisp,  with  high, 
fresn-tasting  acid ;  the  peduncles  of  the  bunches  were  very  large.  The  must  showed 
20.6%  of  solid  contents  by  spindle. 

No.  2080.  Bakator,  from  Paso  Robles  station.  Received  November  4, 1893,  In  fair  con- 
dition; a  little  moldy.  The  bunches  were  large,  spreading,  and  loose;  the  berries  of 
medium  size,  fairly  well  colored,  and  very  sweet.  The  must  showed  24.8y^  of  solid  con- 
tents by  spindle.  The  fermentation  was  slow  and  prolonged,  and  reached  its  maximum 
temperature  of  78**  on  the  third  day. 

The  wine  was  clear  in  three  weeks  from  crushing.  It  was  racked  three  times  during 
the  first  three  months.  At  six  months  it  was  clear  and  clean-tasting,  with  ^  little  bou- 
quet, but  without  much  body  or  character. 

No.  2089.  Bakatofy  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  arrived 
November  6, 1893,  in  good  condition.  The  bunches  were  over  medium  size,  irregularlv 
branching,  much  coulured ;  the  berries  of  medium  size,  well  colored,  crisp,  with  full 
acid,  but  mature.    The  must  showed  21.5%  of  solid  contei^ts  by  spindle. 


GREEN   HUNGARIAN. 


Synonym :  Long  Green. 


Description, — Vine  a  strong  grower,  with  long,  grayish-brown  canes; 
leaves  slightly  lobed,  acutely  serrate,  glabrous  above  and  hairy  below; 
bunches  large,  conical,  with  small  shoulders,  close;  berries  over  medium 
in  size,  round,  thin-skinned,  juicy,  covered  with  bloom. 

This  is  one  of  the  many  grapes  which  have  appeared  in  California 
without  any  record  of  their  origin.  It  is  very  likely  the  "Weisse  Heun- 
isch,"  with  which  Goethe's    description   agrees  very    well.    It  is  a 
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heavy  bearer  in  localities  to  which  it  is  suited.  At  Tulare,  with  the 
system  of  pruning  to  which  it  has  been  subjected,  it  has  produced  very 
little,  but  has  shown  itself  a  very  vigorous  grower.  It  is  a  somewhat 
tasteless  grape,  but  makes  a  good,  light,  neutral  wine. 


Analysss  of  Musts  and  Winks. 
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RxcoRD  OF  Tbxatmsnt. 

No.  1403.  Oreen  Hungarian^  from  Cupertino.  Received  October  23^  1890,  in  good  con- 
dition. The  bunches  were  of  medium  size,  conical,  shouldered,  well  filled,  but  not  com- 
pressed, on  thin  stems;  berries  round,  spotted,  with  thin  but  tough  skin,  and  light 
bloom ;  flesh  soft,  juicy,  and  with  neutral  flavor.  The  must  showed  20.4%  oi  solid  con- 
tents by  spindle  and  0.65%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  67°, 
and  the  maximum  reached  was  81°,  on  the  third  day.    On  the  fifth  day  the  wine  was  dry. 

On  the  eighth  day  the  wine  was  racked  off  the  thick  lees.  At  one  month  the  wine 
was  clear,  and  was  racked  for  the  second  time.  It  was  of  neutral  flavor  and  without 
aroma,  clean-tasting,  with  full  acid  and  low  body.  At  three  months  the  wine  was  racked 
again,  and  the  lees  were  examined  at  two,  three,  five,  and  seven  months,  and  found  to  be 
sound.    At  seven  months  the  wine  was  bright,  maturing  well,  not  of  high  quality,  but  a 

food  neutral  wine.  At  fourteen  months  it  was  bright,  pleasing,  ana  nearly  mature, 
'hree  months  later  it  was  racked  again  and  part  put  in  bottle.  At  twentj-three  months 
it  was  all  bottled.  At  three  years  and  three  montns  both'samples  were  bright  and  sound ; 
that  bottled  first  was  fresher-tasting  and  showed  more  flavor  and  aroma;  they  were, 
however,  both  good,  clean-tasting  wines,  without  marked  character. 

No.  2004.  Chreen  Hungarian^  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  23, 1898,  in  good  condition.  The  bunches  were  of  good  size,  conical, 
with  small  shoulders,  close  but  not  compacted ;  berries  over  medium  in  size,  round,  thin- 
skinned,  juicy,  sweet,  and  commencing  to  shrivel.  The  must  showed  21.5%  of  solia  con- 
tents by  spindle  and  0.48%  of  acid. 

No.  2094.  Oreen  Hungarian^  from  Cupertino.  A  sample  for  must  analvsis  was 
received  November  6, 1893,  in  good  condition.  The  bunches  were  large  and  with  oranches 
almost  equaling  the  main  bunch,  close;  the  berries  were  small,  round,  soft,  juicy,  and 
without  flavor.    The  must  showed  20.0%  of  solid  contents  by  spindle  ana  0.64%  of  acid. 
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SUMMARY  OF  ANALYSES  OP  MUSTS  AND  WINES  OP  AUSTRIAN  AND 

HUNGARIAN  TYPE. 
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'                 Vernaccia. 
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1893 
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1893 
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24.36 
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25.90    ... 
23.70       \ 
24.80   ... 
23.40 
22.60 
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19.30 
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18.20    ... 

23.30    ... 

25.95 
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8.89 
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7.71* 
16.19 
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. .             . 
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a ;::::;::: 
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1 

14a'^ 

1890 
1893 

.57  1     1-75 
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"".Vf 

Average,  Cupertino 

... 

1.75 

PORT  TYPE. 
(See  Vit.  Kept.  1887-89,  p.  255.) 

Though  the  Portuguese  are  notoriously  careless  wine-makers,  it  is  only 
lately  and  to  a  limited  extent  that  we  have  been  able  to  make  Ports 
which  approach  their  best  wines  in  quality.  This  is  due  to  a  variety  of 
causes.  The  proper  Port  grapes  have  been  planted  to  a  very  limited 
extent  only.  The  localities  where  most  of  the  Ports  have  been  made 
lack  that  advantage  of  soil  and  situation  possessed  by  the  banks  of  the 
Douro.  Even  when  Port  is  made  in  a  good  locality  it  is  but  too  often  only 
an  attempt  to  give  a  new  lease  of  life  to  a  moribund  dry  wine,  or  it  is 
made  from  grapes  which  do  not  possess  the  composition  and  character- 
istics necessary  to  the  production  of  a  good  Port.  The  Ports  of  the 
Douro  also  owe  much  of  their  excellence  to  skillful  handling,  and 
especially  blending,  after  fermentation.  The  wines  are  partially  fortified 
at  the  vineyard  prior  to,  during,  or  immediately  after  fermentation,  and 
shipped  to  the  large  storage  cellars.  The  fermentation  is  thus  some- 
times prolonged  for  months.  As  the  fermentation  and  fortifying  are 
carried  on,  as  a  rule,  in  a  somewhat  haphazard  way,  the  wines  arrive 
at  the  storage  cellars  with  very  varying  degrees  of  alcohol  and  sugar. 
They  are,  however,  immediately  blended  and  refortified,  in  order  to 
make  a  uniform  product.  The  wines  are  subjected  to  thorough  aeration, 
both  during  fermentation  and  in  subsequent  handling.  This  is  a  point 
generally  neglected  in  California.  It  is  also  worthy  of  note  that  all  the 
best  Ports  are  made  from  a  mixture  of   grapes.     This  has  been  the 
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experience  with  the  wines  made  at  the  Experiment  Stations.  No  grape, 
so  far  tested,  makes  a  thoroughly  satisfactory  Port  alone.  Tinta  de 
Madeira  is  the  nearest  to  being  an  exception,  but  even  this  variety  is 
improved  by  an  addition  of  Tinta  Cao  or  Mourisco  Preto. 

Red  liqueur  wines  are  not  made  so  commonly  as  the  white,  but  in 
most  wine-making  countries  a  little  is  produced.  The  red  Muscats  of 
Italy  and  the  sweetish  "  auslese"  wines  of  Germany  may  be  included  in 
this  group. 

TINTA   DE  MADEIRA. 

(See  Vit.  Kept.  1883-86,  p.  140 ;  1887-89,  p.  270.) 
Synonym:  NegramoL 

Description. — Vine  fairly  vigorous;  canes  very  light-colored;  leaves  of 
medium  size,  obtusely  serrate,  slightly  or  not  at  all  lobed,  petiolar  sinus 
quite  closed,  young  shoots  tomentose,  older  leaves  glabrous  above  with 
more  or  less  loose  tomentum  below;  bunches  of  medium  size,  conico- 
cylindrical,  generally  close,  shouldered,  on  herbaceous  peduncles;  berries 
of  medium  size,  juicy,  tender-skinned,  on  slender  pedicels. 

The  Negramol,  so  called  from  the  soft  feel  of  the  berries  and  the  dark 
color  of  the  skin,  according  to  its  reputation  in  the  island  of  Madeira, 
should  make  a  deep-colored,  very  astringent  wine.  In  California  it 
makes  a  wine  with  a  fair  amount  of  color,  which,  however,  soon  deposits 
and  turns  yellowish.  The  astringency  varies  very  much  with  the  local- 
ity. In  the  northern  coast  counties  it  is  sufficiently  high  for  a  dry  wine, 
but  in  warmer  localities  the  tannin  contents  are  low.  The  vine  bears  well 
with  long  or  half-long  pruning,  and  the  grapes  attain  very  regularly  a 
high  percentage  of  sugar.  The  acid  is  full  for  a  Port  grape,  but  it  is 
admirably' suited  to  the  purpose.  It  has  a  smoothness  and  roundness 
of  flavor  which  makes  it  much  more  desirable  for  this  purpose,  used 
alone,  than  any  of  the  other  Port  grapes  tried.  It  is  improved,  however, 
by  blending  with  Tinta  Amarella  or  Mourisco  preto,  and  can  be  recom- 
mended  for  planting  as  a  Port  grape  with  some  good  bearing  variety  of 
less  character  and  lower  acidity. 

The  bunches  are  almost  always  perfectly  sound,  and  coulure  is  very 
rare. 
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Rbcobd  or  Tbbatmbnt. 

No.  1247.  Tinta  de  Madeira,  from  Fresno.  Received  August  27, 1890,  in  fair  condition, 
and  quite  mature.  The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.50%  of 
acid.  The  grapes  were  crushed  at  a  temperature  of  67°,  and  placed  in  a  room  which  was 
kept  at  a  temperature  of  between  91°  and  98°.  The  wine  fermented  strongly,  and  reached 
a  maximum  temf>erature  of  95°  on  the  second  day.  On  the  third  day  the  pomace  was 
pressed  and  the  wine  fortified  with  70%  spirits. 

At  five  months  the  wine  was  quite  bright,  but  tasted  raw.  It  was  racked  and  pat  in 
a  heating-chamber  at  a  temperature  of  110°,  where  it  remained  for  three  months.  One 
month  after  removal  from  the  heating-chamber  the  wine  was  clear,  very  well  consti- 
tuted, but  somewhat  coarse  and  rough.  At  eighteen  months  the  wine  was  racked  for  the 
fourth  time.  It  was  a  very  fair  Port,  with  rich  bouquet  and  some  flavor,  much  toned 
down  and  improved.  After  this  it  did  not  improve,  being  in  too  small  a  quantity  to 
keep  well. 

No.  1301.  Tinta  de  Madeira,  from  Mission  San  Jo86.  Received  October  7, 1890,  in  poor 
condition,  many  of  the  grapes  being  moldy.  The  grapes  were  crushed  and  fermented  as 
dry  wine.  The  temperature  at  crushing  was  71°,  and  the  maximum  reached  was  90^,  on 
the  third  day.    On  tne  sixth  day  the  wine  was  dry  and  was  pressed. 

One  month  after  crushing  the  wine  was  nearly  clear.  At  two  months  the  wine  was 
fermenting  a  little  and  had  a  slightly  bitter  taste,  but  the  lees  appeared  sound  on 
microscopic  examination.  It  was  nearly  clear,  of  full  and  pleasing  flavor,  low  acid,  foil 
astringency,  good  body,  and  a  slightly  moldy  odor.  After  this  it  deteriorated  and 
showed  poor  keeping  qualities. 

No.  1363.  Tinta  de  Madeira,  from  Cupertino.  Received  October  17, 1890,  in  good  con- 
dition, and  mature.  The  must  showed  27.45%  of  solid  contents  by  spindle  and  Ol54%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  maximum  reached 
was  94°,  on  the  third  day.    On  the  fourth  day  the  wine  was  drawn  off  and  fortified. 

Three  mouths  after  pressing  the  wine  was' not  quite  clear,  tasteless,  and  of  low  quality. 
It  was  racked  and  put  in  a  heating-box,  at  a  temperature  of  110°,  where  it  was  left  for 
three  months.  One  month  after  taking  from  the  heating-chamber  it  was  improved  in 
flavor,  but  still  not  clear  or  clean-tasting.  It  was  then  racked  for  the  third  time.  At 
sixteen  months  it  was  clear  and  had  developed  a  little  bouquet,  but  was  without  flavor,  a 
little  bitter,  and  poor  generallv.  A  year  later  it  had  improved  somewhat,  but  was  at 
best  only  a  second-rate  Port.  At  four  years  it  had  improved  a  little  more  and  was  put  in 
glass.  Fourteen  months  after  putting  in  glass  the  wine  was  much  improved,  and  was 
an  agreeable  Port  with  some  oouquet,  little  flavor ;  a  smooth,  neutrsu  wine,  without 
positive  defect,  but  lacking  in  character,  and  very  light  in  color. 

No.  1459.  Tinta  de  Madeira,  from  Fresno.  Received  August  31, 1891,  in  good  condi- 
tion. The  must  showed  24.8%  of  solid  contents  by  spindle  ana  0.57%  of  acid.  Only  a  small 
quantity  of  crapes  was  crushed,  and  the  temperature  of  the  must  varied  from  66°  at 
crushing  to  84°  on  the  fifth  day.  On  the  fifth  day  the  wine  was  drawn  off  the  pomace, 
and  on  the  sixth  day  fortified  with  70%  spirits. 

Four  months  after  pressing  the  wine  was  bright,  of  good  flavor  and  color,  and  clean- 
tasting,  but  a  little  too  dry.  Two  months  later  it  was  racked  and  put  in  the  heating- 
chamber,  at  a  temperature  of  from  90°  to  95°,  where  it  was  left  for  three  months.  At 
three  years  it  had  marked  Port  character,  but  was  too  dry  and  a  little  bitter.  At  four 
years  it  was  a  Port  of  very  marked  character,  with  strong  bouquet  and  flavor.  It  was  of 
too  pronounced  character  for  use  alone,  and  required  toning-down  by  blending. 

No.  1487.  Tinta  de  Madeira,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  11,  18E91,  in  good  condition.  The  must  snowed  2L6%  of  solid 
contents  by  spindle  and  0.48%  of  acid. 

No.  1567.  Tinta  de  Madeira,  from  Mission  San  Jos6.  Received  October  9,  1891,  in  fair 
condition,  and  mature.  The  must  showed  24.53°^  of  solid  contents  by  spindle  and  0.48%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  60°,  and  the  maximum  reached 
was  84°,  on  the  fourth  day.  The  wine  was  drawn  off  on  the  fourth  day,  and  fortified  on 
the  sixth. 

Three  months  after  pressing  the  wine  was  clear,  of  good  color  and  full  flavor,  but 
rather  too  dry.  A  month  later  it  was  racked  and  put  in  the  heating-chamber,  at  a  tem- 
perature of  from  90°  to  95°  where  it  remained  three  months.  At  thirteen  months  it  was 
in  good  condition,  and  had  improved.  It  was  rather  lacking  in  flavor,  but  the  bouquet 
was  good  and  the  sweetness  had  increased  to  the  right  degree  by  evaporation.  At  four 
years  it  was  an  agreeable  Port,  with  less  character  and  more  color  than  wine  from  the 
same  grape  from  Fresno,  and  had  a  slight  but  not  unpleasant  bitterness. 

No.  1630.  Tinta  de  Madeira,  from  Tulare  station.  Received  September  6, 1892.  There 
is  some  doubt  as  to  the  identity  of  this  lot  The  grapes  came  mixed  with  Tinta 
Amarella,  and  appeared  to  be  Tinta  de  Madeira,  though  in  the  absence  of  leaves  its 
identity  was  uncertain.  The  grapes  were  in  good  condition,  and  mature.  The  tempera- 
ture at  crushing  was  69°,  and  the  maximum  reached  was  85°,  on  the  third  day.  On  the 
fourth  day  the  wine  was  drawn  off  and  fortified. 

At  three  months  the  wine  was  bright  and  of  good  quality,  but  rather  too  dry.  At  six 
months  it  was  racked,  sweetened  and  refortified,  and  put  m  the  heating-chamber,  at  a 
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temperature  of  from  90°  to  95°,  where  it  was  left  for  three  months.  At  one  year  it  was 
in  good  condition,  a  full-flavored,  clean-tasting,  and  very  agreeable  Port.  At  three 
years  the  wine  retained  its  good  qualities,  and  had  improveo.  It  was  less  marked  in 
character  than  the  wine  from  the  same  grape  from  Fresno,  but  was  better  wine  to  use 
unblended. 

No.  1651.  Tinta  de  Madeira^  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  16,  1892,  in  good  condition.  The  must  showed  25.86%  of  solid 
contents  by  spindle  and  0.59%  of  acid. 

No.  1771.  Tinta  de  Madeira^  from  Mission  San  Jos4.  Received  October  16, 1892.  The 
must  showed  23.u5^  of  solid  contents  by  spindle  and  0.56%  of  acid.  The  temperature  of 
the  must  at  crushing  was  58°,  and  the  maximum  reached  was  85°.  on  the  fourth  day. 
The  wine  was  dry  on  the  iifth  day,  when  it  was  drawn  off  and  fortlned. 

At  one  month  the  wine  was  clear,  and  at  two  months  it  was  bright  and  promising. 
At  five  months  it  was  racked  for  the  third  time,  sweetened,  fortified,  and  put  in  the 
heating-chamber,  where  it  was  kept  at  a  temperature  of  from  90°  to  95°  for  three  months. 
At  nine  months  it  was  bright  ana  of  good  quality.  At  two  years  it  was  somewhat  lack- 
ing in  flavor  and  too  acid.  At  four  years  it  was  much  improved  in  bouquet  and  flavor, 
very  clean-tasting,  but  a  little  thin,  and  required  blending  with  a  heavier  wine. 

No.  1860.  Tinta  de  Madeira^  from  Amador  station.  Received  September  15,  1893,  in 
good  condition.  The  bunches  and  grapes  were  very  small,  and  showed  damage  from 
<ndium.  The  must  showed  23.9%  of  solid  contents  by  spindle  and  0.56%  of  acid.  The 
grapes  were  fermented  in  a  temperature  of  from  80°  to  85°.  On  the  flfin  day  the  wine 
was  drawn  oQ  and  fortified.  The  wine  did  not  turn  out  well,  and  was  without  color  or 
character. 

No.  1896.  Tinta  de  Madeira,  from  Paso  Robles  station.  Received  September  28, 189^ 
in  good  condition,  and  mature.  The  must  showed  26.7%  of  solid  contents  by  spindle  and 
0.39%  of  acid.  The  bunches  were  small  and  compact ;  the  berries  small  and  with  little 
color.  The  temperature  of  the  must  at  crushing  was  66°,  and  the  maximum  reached 
was  90°,  on  the  fourth  day.    On  the  fifth  day  the  wine  was  drawn  o^  and  fortified. 

At  two  months  the  wine  was  bright  and  well  constituted.  It  was  racked  and  put  into 
the  heating-chamber,  at  a  temperature  of  from  90°  to  95°.  where  it  was  kept  for  three 
months.  At  two  years  it  was  a  smooth  and  agreeable  rort,  with  some  bouquet  and 
flavor,  but  not  very  well  developed. 

No.  1977.  Tinta  de  Madeira,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  16.  1893.  in  good  condition,  and  mature.  The  bunches  were  rather 
small,  conical,  well  filled,  but  not  compact;  berries  of  medium  size,  slightly  oval,  very 
soft,  and  juicy.  The  must  showed  24.4%  of  solid  contents  by  spindle  and  0.42%  of  acid. 

No.  2056.  Tinta  de  Madeira,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  30,  1893^  in  good  condition.  The  bunches  were  small,  irregular,  well  filled; 
berries  small,  juicy,  and  very  ripe.  The  must  showed  24.8%  of  solid  contents  by  spindle 
and  a56%  of  acid. 

No.  2072.  Tinta  de  Madeira,  from  Mission  San  Jos6.  A  sample  for  must  analysis  was 
received  November  3, 1893,  in  good  condition.  The  bunches  were  under  medium  size, 
conical,  with  small  wings,  and  well  filled;  the  berries  were  small,  round,  pulpy,  but  soft 
and  thin-skinned,  and  quite  mature.  The  must  showed  26.3%  of  solid  contents  by  spindle 
and  0.44%  of  acid. 

TINTA   AMARELLA. 
(See  Vit.  Rept.  1883-85,  p.  140 ;  1887-89,  p.  260.) 

Description, — Vine  a  strong  grower;  bunches  large,  pyramidal  or 
conical,  heavily  shouldered,  close;  berries  medium  size,  but  irregular, 
varying  from  very  small  to  rather  large,  and  from  nearly  round  to 
distinctly  oval;  skin  rather  thick,  but  not  tough;  flesh  firm,  but  juicy; 
flavor  sweet,  not  marked;  peduncle  thick,  strong,  and  woody;  pedicels 
rather  long  and  of  medium  strength. 

The  Tinta  Amarella  has  maintained  its  Portuguese  reputation  as  a 
heavy  producer  at  all  the  stations  except  Amador;  it  requires  a  richer 
soil  than  that  in  which  it  is  planted  there.  It  is  a  good  grape  to  plant 
for  the  bulk  of  a  Port  vineyard,  but  requires  a  certain  proportion  of 
some  variety  of  higher  quality  to  give  it  smoothness  and  character.  It 
makes  a  good  blend  with  Tinta  de  Madeira.  It  is  unsuited  to  the  pro- 
duction of  dry  wine,  unless  used  in  small  quantities  with  a  grape  of 
more  quality,  astringency,  and  better  keeping  qualities. 
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RxcoBD  OF  Tbkatxsnt. 

No.  IMO.  Tinta  Ainarella^  from  Mission  San  Jos^.  Received  October  14, 1880,  in  good 
condition,  and  mature.  The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.81% 
of  acid.  The  temperature  of  the  grapes  at  crushing  was  66'',  and  the  maximum  reachea 
was  92^,  on  the  fourth  day.  At  tne  end  of  the  fourth  day  the  wine  was  dry,  and  was 
drawn  off. 

The  wine  remained  turbid  for  some  time,  and  was  not  clear  one  month  after  pressing, 
when  it  was  racked  for  the  first  time ;  it  tasted  dry,  however,  and  an  examination  of 
the  lees  showed  no  unsound  germs.  At  six  weeks  it  was  clear,  with  delicate  aroma, 
clean  taste,  low  acid,  and  medium  astringency.  At  three  months,  when  the  wine  was 
racked  for  the  second  time,  it  was  bright  and  of  good  quality;  the  lees  showed  no 
unsound  germs.  Two  months  later,  however,  the  lees  showed  some  short  filaments  and 
the  taste  of  the  wine  was  slightly  affected.  The  wine  was  then  pasteurized,  and  two 
months  later  was  bright,  very  smooth  and  pleasant,  with  little  enaracter,  but  sound- 
tasting.  At  nine  months  it  was  racked  for  the  fourth  time.  At  lifteen  months  it  was 
bright  and  nearly  or  ^uite  mature ;  it  showed  little  bouquet,  but  was  pleasantljr  flavored 
and  of  agreeable  astnngency.  Two  months  later  it  was  racked  and  a  part  put  in  bottle ; 
at  twenty-three  months  the  rest  was  bottled.  Sixteen  months  after  the  second  bottling 
both  samples  were  bright,  well  flavored,  but  not  delicate ;  the  first  bottled  was  not  quite 
clean-tastmg.  but  the  other  was  a  sound,  fair  wine.  Two  years  later  the  wine  was  bright 
and  had  retained  its  color  well,  but  otherwise  had  deteriorated,  showing  i>oor  keeping 
qualities. 

No.  1388.  Tinta  A  mareUa^  from  Cupertino.  Received  October  21, 1890,  in  good  con- 
dition, and  perfectly  ripe.  The  bunches  were  large  and  well  filled,  and  some  of  the 
berries  were  beginning  to  shrivel.  The  must  show^  24.25%  of  solid  contents  by  spindle 
and  0.72%  of  acid.  The  temperature  of  the  must  at  crushing  was  Tl**,  and  the  maximum 
reached  was  95°,  on  the  third  day.  Before  the  wine  was  quite  drv,  six  gallons  were 
drawn  off  and  fortified ;  the  remainder  was  dry  on  the  fourth  day,  when  it  was  pressed. 

At  one  month  the  wine  was  nearly  clear,  of  good  aroma,  full  astringency,  and  medium 
acid.  At  six  weeks  the  lees  were  examined  and  found  to  be  sound;  the  wine  was  clear, 
and  was  racked.  At  three  months  the  wine  was  clear,  but  had  a  suspicious  odor,  and 
an  examination  of  the  lees  showed  unsound  germs.  The  wine  was  pasteurized,  and 
fonr  months  later  was  bright ;  it  was  rather  a  good  wine,  with  little  character,  but  with- 
out positive  defect.  At  eight  months  it  was  racked  again,  and  at  fifteen  months  had 
improved  considerably.  It  was  brieht,  of  light  color,  very  little  bouquet,  but  clean  and 
aereeable  taste.  It  was  mature,  ana  two  months  later  was  racked  again  and  part  put  in 
Klass;  at  two  years  the  rest  was  bottled.  Fourteen  months  after  the  second  bottling 
both  samples  were  bright ;  the  first  bottled  was  not  quite  clean-tasting,  but  the  second 
was  a  good,  common  wine,  agreeable,  but  not  delicate.  Two  years  later  both  samples 
were  i>erfectly  bright,  but  baa  deteriorated  very  much. 

No.  1442.  Tinta  AmareUa,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  August  29, 1891,  in  good  condition.  The  must  showed  22.9%  of  solid  contents  by 
spindle  and  0.51%  of  acid. 

No.  1457.  Tinta  Amarella,  from  Fresno.  Received  August  31, 1891,  in  fair  condition. 
The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.66%  of  acid.  The  grapes  were 
fermented  in  two  equal  lots.  The  first  ^No.  1457)  was  fermented  in  the  ordinary  way. 
The  temperature  of  the  grapes  at  crushing  was  76°,  and  the  maximum  reached  was  82°, 
on  the  third  day.  On  the  sixth  day,  when  the  wine  was  still  a  little  sweet,  it  was  drawn 
off  and  fortified.  The  second  lot  (No.  1457a)  was  started  in  the  same  way  and  at  the 
same  temperature.  On  the  third  day,  when  it  first  showed  signs  of  vigorous  fermenta- 
tion, 9%  of  spirits  of  70°  strength  was  added.  This  addition  of  alcohol  caused  the  fer- 
mentation to  proceed  more  slowly,  and  the  wine  was  three  days  longer  in  dropping  to 
the  required  degree  of  sweetness.  The  wine  was  drawn  off  at  the  same  time  as  the  first 
lot,  allowed  to  ferment  for  three  days  in  the  barrel,  and  was  then  fortified  in  the  same 
way. 

No.  1457.  At  four  months  the  wine  was  bright,  with  good  aroma,  but  tasted  rough,  a 
little  bitter,  and  too  dry.  At  five  months  it  was  racked^and  placed  in  the  heating-cham- 
ber, at  from  90°  to  95°,  for  three  months.  When  the  wine  was  three  years  old  it  was  in 
excellent  condition,  had  eood  aroma  and  clean  taste,  but  was  not  quite  equal  to  No. 
1457a.  Fourteen  months  later  it  differed  little  from  No.  1457a;  both  were  very  creditable 
Ports,  and  had  lost  much  of  the  rough,  somewhat  coarse  character  they  had  when 
young.  - 

No.  1457a.  At  four  months  the  wine  was  bright,  somewhat  raw,  with  a  slightly  bitter 
taste,  and  too  dry.  At  five  months  it  was  racked,  and  placed  in  the  heating-chamber,  at 
a  temperature  of  from  90°  to  95°.  At  three  years  it  was  clear,  of  good  aroma,  some 
flavor,  of  good  Port  character,  though  somewhat  coarse.  Fourteen  months  later  it  had 
improved  and  become  a  very  good,  smooth  Port.    The  color  was  very  light. 

No.  1486.  Tinta  Amarella,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  11,  li<91.in  good  condition.  The  must  showed  21.5 \;  of  solid  contents 
by  spindle  and  0.61%  of  acid. 

No.  1666.  Tinta  Amarella^  from  Mission  San  Jos<^.  Received  October  9,  1891,  in  good 
condition,  and  mature.    The  must  showed  23.05%  of  solid  contents  by  spindle  and  0.71;^ 
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of  acid.    The  grapes  were  crushed  at  a  temperature  of  60°,  and  reached  a  maxim  am  of 
73®  on  the  third  day,  when  the  wine  was  drawn  off  and  fortified. 

At  three  months  the  wine  was  clear,  of  full  sweetness,  and  little  flavor.  A  month 
later  it  was  racked,  and  two  months  later  put  in  the  heating-chamher,  at  a  temperature 
of  from  90°  to  95°,  where  it  remained  three  months.  At  three  years  the  wine  was  clear, 
light-colored,  smooth,  and  agreeable,  with  low  acid  and  rather  too  much  sweetness ;  it 
was  not  of  very  marked  aroma,  but  made  a  good  blend  with  Ports  of  more  marked  char- 
acter. At  four  years  it  had  developed  some  bouquet,  and  was  generally  improved.  It 
had  a  slight  but  not  unpleasant  bitterness. 

No.  1629.  Tinta  Amarella^  from  Tulare  station.  Received  Septembers,  1892,  in  good 
condition,  except  for  a  little  mold.  The  must  showed  20.85%  of  solid  contents  by  spindle 
and  0.64%  of  acid.  The  temperature  of  the  grapes  at  crusning  was  69®,  and  the  maxi- 
mum reached  was  84°,  on  the  third  day.  On  the  fourth  day  the  wine  was  drawn  off  and 
fortified. 

At  three  months  the  wine  was  bright,  clean-tastine,  with  little  color  and  rather  too 
dry.  Three  months  later  it  was  racked  for  the  secona  time  and  placed  in  the  heating- 
chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  When  the  wine  was 
two  years  old  it  was  in  good  condition,  and  more  highly  flavored  than  Tinta  de  Madeira 
from  the  same  locality.  A  blend  of  Tinta  Amarella  and  Tinta  de  Madeira  in  equal  parts 
was  much  better  than  either  alone.  Two  years  later  it  bad  improved  very  much,  was 
very  marked  in  character,  a  little  bitter,  but  a  good  Port  and  very  smooth. 

No.  1673.  Tinta  Amarella^  from  Tulare  station.  Received  September  19,  1892,  in  good 
condition.  The  grapes  were  verr  large  and  fine.  The  must  showed  22.25%  of  solid  con- 
tents by  spindle  and  0.60%  of  acia.  The  grapes  were  crushed  at  a  temperature  of  67®,  and 
the  maximum  of  85°  was  reached  on  the  third  day.  On  the  fourth  day  the  wine  was 
pressed. 

The  wine  was  clear  in  one  month,  and  was  racked  and  taken  to  the  cellar.  At  three 
months  it  was  bright,  smooth,  and  pleasing,  with  little  flavor,  low  acid,  and  medium 
astrin^ency.  Two  months  later  it  was  in  good  condition,  and  was  racked  for  the  second 
time;  it  was  of  poor  color.  At  eight  months  it  was  in  good  condition,  clean-tasting, 
and  pleasing.  Two  months  later  it  was  bright  and  sound,  but  tasted  somewhat  flat.  At 
fifteen  months  it  was  in  good  order,  but  had  deteriorated,  and  was  not  a  success  as  a  dry 
wine.  A  month  later  it  was  bottled.  Two  years  after  bottling  the  wine  was  bright  and 
without  deposit,  but  was  of  poor  quality.  It  had  developed  something  of  the  Port 
character,  but  was  evidently  a  poor  keeper  and  not  to  be  recommended  as  a  dry  wine. 

No.  1753.  Tinta  Amarella^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  22.0%  of  solid  contents  by 
spindle  and  0.34%  of  acid. 

No.  1770.  IHnta  Amarella,  from  Mission  San  Jos^.  Received  October  15, 1882,  in  good 
condition.  The  must  showed  21.8^/  of  solid  contents  by  spindle  and  086^/  of  acid.  The 
temperature  of  the  grapes  at  crusning  was  58°,  and  the  maximum  readied  was  86®,  on 
the  fourth  day.    The  wine  was  drawn  off  and  fortified  on  the  fifth  day. 

At  one  month  the  wine  was  clear,  and  was  racked  off.  A  month  later  it  was  bright 
and  clean-tasting,  but  too  dry.  At  five  months  it  was  racked  for  the  second  time,  sweet- 
ened, and  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95®,  where  it  was 
left  for  three  months.  At  nine  months  it  was  bright,  clean-tasting,  and  well  developed. 
It  requires  the  addition  of  a  smoother  wine ;  makes  a  good  blend  with  No.  1771,  Tinta 
de  Madeira,  and  also  with  No.  1674,  Mourisco  preto.  Two  years  later  the  wine  was  fairly 
good,  but  too  acid  and  with  little  Port  character.    It  had  kept  its  color  welL 

No.  1878.  Tinta  Amarella^  from  Amador  station.  Received  September  15, 1893,  in  good 
condition,  but  not  mature.  The  bunches  were  small,  the  berries  varying  in  size.  The 
must  showed  18.2%  of  solid  contents  by  spindle  and  0.78%  of  acid.  There  were  only  26 
lbs.  of  grapes,  and  they  were  made  into  Port. 

At  three  months  tne  wine  was  bright  and  of  sufficient  sweetness.  An  analysis 
showed  4.1%  of  solid  contents  and  14%  of  alcohol.  The  wine  was  therefore  racked  and 
refortified.  Three  months  later  it  was  racked  again,  and  put  into  the  heating-chamber, 
at  a  temperature  of  from  90°  to  95°,  for  three  months.  Two  months  later  it  was 
racked  a^ain  into  a  demliohn,  on  account  of  the  small  quantity.  When  the  wine  was 
twenty-eight  months  ola  it  was  bright  and  clean-tasting,  but  thin  and  undeveloped. 
It  was,  however,  a  fair  wine,  considering  the  unripe  grapes  from  which  it  was  made. 

No.  1891.  Tinta  Amarella^  from  Tulare  station.  Received  September  25, 1893,  in  good 
condition ;  quite  mature,  very  sweet,  a  few  bunches  commencing  to  shrivel.  The 
bunches  wereconico-cylindrical,  slightly  or  not  at  all  shouldered,  compact,  and  the  berries 
compressed;  the  berries  oval,  of  medium  size,  with  thick  but  not  tough,  well-colored 
skin,  light  bloom,  soft  flesh ;  the  peduncles  were  thick,  and  the  pedicels  rather  slender. 
The  vines  from  which  these  grapes  were  gathered  were  growing  in  an  alkaline  soil.  Two 
thirds  of  the  row  was  in  strongly  alkaline  soil,  and  the  rest  in  sandy  soil  with  less  alkali. 
The  vines  were  pruned  half- long,  and  bore  at  the  rate  of  about  five  tons  per  acre. 
The  must  showea  23.7/^  of  solid  contents  by  spindle  and  0.41%  of  acid.  The  temperature 
of  the  grapes  at  crushing  was  66°,  and  the  maximum  reached  was  91°,  on  the  third  day. 
On  the  third  day  the  wine  was  drawn  off  and  fortified. 

At  three  months,  when  the  wine  was  racked  for  the  first  time,  it  was  bright  and  in 
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ffood  order,  but  not'  quite  sweet  enough.    At  six  months  it  was  racked  again  and  put  in. 
tne  heating-chamber,  at  a  temperature  of  from  90^  to  9&°,  and  left  there  for  three  months.' 
A  month  after  taking  from  the  heating-chamber  it  was  racked  for  the  third  time.    At 
twenty-eight  months  it  was  in  good  order,  but  still  rough  and  undeveloped ;  a  somewhat 
coarse  Port,  but  promising. 

No.  1897.  Tinta  Amarella,  from  Paso  Robles  station.  Received  September  28, 1893,  in 
fair  condition,  but  somewhat  crushed  from  loose  packing,  and  very  dusty.  The  grapes 
were  mixed  with  the  same  varietv  as  the  Tulare  grapes.  These  were  picked  out.  and  the 
rest,  which  were  very  dusty,  washed.  The  bunches  were  of  medium  size,  fairly  com- 
pact; the  berries  rather  small  and  very  sweet.  The  must  showed  23.7%  of  solid  contents 
oy  spindle  and  0.44%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and 
tne  maximum  reached  was  84°,  on  the  fourth  day.  On  the  fifth  day  the  wme  was  drawn 
off  and  fortified. 

At  two  months  and  a  half  the  wine  was  racked ;  it  was  bright  and  too  dry.  At  nine 
months  it  was  racked  again,  and  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  95°,  for  three  months.  A  week  after  taking  from  the  heating-chamber  it  was 
racked  again.  At  twenty-eight  months  it  was  in  good  order,  of  marked  character,  but 
still  raw  and  undeveloped. 

No.  2059.  Tinta  Amarella,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  31, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  short  conical, 
close,  shouldered ;  the  berries  large,  nearly  round,  crisp,  quite  ripe.  The  must  showed 
24.6%  of  solid  contents  by  spindle  and  0.65%  of  acid. 

No.  2073.    Tinta  Amarella^  from  Mission  San  Jos6.    Received  November  3,  1893,  in 

food  condition.  The  bunches  were  of  medium  size,  conical,  shouldered,  close;  the 
erries  of  medium  size,  round,  crisp,  juicy,  and  mature.  The  must  showed  23.3%  of 
solid  contents  by  spindle  and  0.66%  of  acid.  The  temperature  of  the  grapes  at  crusning 
was  60°,  and  the  maximum  reached  was  88°,  on  the  third  day.  On  the  fourth  day  the 
wine  was  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  not  clear  and  tasted  a  little  bitter.  It  was  racked,  and  at 
three  months  was  bright,  of  good  flavor,  a  little  bouquet,  good  body,  low  acid,  and  still 
slightly  bitter.  A  month  later  it  was  racked  again,  and  at  six  months  was  much 
improved,  had  developed  some  bouquet,  and  was  in  general  a  pleasant  wine.  At  nine 
months  it  was  sound  and  in  good  order;  a  smooth,  light  wine,  fresh  and  clean-tasting, 
but  a  little  thin.  It  was  racked,  and  a  part  put  in  bottle.  At  fourteen  months  it  was  in 
good  order  and  mature,  but  not  as  good  as  at  nine  months.  An  examination  of  the  lees 
showed  no  unsound  germs,  and  the  wine  was  bottled.  A  year  after  bottling  the  wine 
was  bright^  of  fair  quality,  but  not  as  good  as  when  examined  a  year  earlier.  It  had 
already  commenced  to  become  decrepit. 

TINTA  CAO. 

(See  Vit.  Rept  1883-86,  pp.  139, 143 ;  1887-89,  p.  266.) 
Synonym :  Tinta  Cam. 

Description, — Leaves  large,  smooth,  three-lobed,  acuminate,  irregularly 
saw-toothed,  with  rose-colored  petiole,  the  upper  side  a  green  color  with 
some  crimson  spots,  the  lower  side  very  slightly  downy;  canes  reddish- 
colored,  bunches  not  very  compact,  but  of  average  size  and  irregular; 
.berries  round,  bluish-black,  pedicels  not  visible  to  the  end,  skin  tough 
and  thick,  three  seeds  in  the  berry;  juice  sweetish-astringent. 

The  opinions  expressed  in  the  last  report  regarding  the  Tinta  C^o 
have  been  strengthened  by  subsequent  results.  For  the  hot  interior 
valleys  it  is  admirably  suited,  bearing  regularly  though  not  very  heavily. 
It  is  a  very  healthy,  strong-growing  vine,  and  gives  an  excellent  blend- 
ing Port.  It  is  somewhat  too  rough  when  used  alone,  but  blended  with 
either  Tinta  de  Madeira,  Tinta  Amarella,  or  any  mild  Port  variety,  it  is 
satisfactory.  Blend  No.  1772  shows  its  possibilities  as  an  ingredient  in 
dry  red  wines.  It  cannot  be  recommended  for  this  purpose  alone,  but 
if  planted  for  Port  in  a  suitable  locality  it  makes  a  sufficiently  good 
dry  red  wine  to  allow  of  a  change,  if  dry  wine  should  be  desired. 
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BxcoBD  OF  Trbatmbkt. 

No.  1371.  TirUa  C3o,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  17, 1890,  in  fair  condition,  a  few  of  the  berries  being  moldy.  The  must  showed 
23.25%  of  solid  contents  by  spindle  and  0.52%  of  acid. 

No.  1379.  TirUa  Cdo,  from  Mission  San  Jos^.  Received  October  20, 1890,  in  good  con- 
dition, and  mature.  The  bunches  and  berries  were  very  small.  The  must  showed 
23.07%  of  solid  contents  by  spindle  and  1.03,Y  o^  acid.  The  temperature  of  the  grapes  at 
crushing  was  68^,  and  the  maximum  reached  was  90°,  on  the  third  day.  On  the  fourth 
day  the  wine  was  dry,  and  was  drawn  off. 

At  one  month  the  wine  was  nearly  clear,  and  showed  high  acid  and  astringency,  but 
the  odor  was  not  good  and  it  was  not  clean-tasting.  The  lees  were  examined  under  the 
microscope,  and  as  no  unsound  germs  were  found  the  wine  was  racked  and  taken  to  the 
cellar.  At  three  months  the  lees  were  examined  again  and  showed  unsound  germs. 
The  wine  was  bright  and  the  flavor  had  improved,  but  the  odor  was  still  suspicious,  so 
it  was  pasteurized.  Three  months  after  pasteurizing  it  was  bright,  had  much  improved 
in  bouquet,  and  the  disagreeable  odor  had  almost  disappeared.  At  this  time  it  was 
racked  for  the  third  time,  and  at  fourteen  months  it  was  clear,  but  had  deteriorated. 
Two  months  later  it  was  bottled,  but  did  not  keep  well.  Two  years  after  bottling  it 
showed  some  good  qualities,  but  was  not  clean-tasting. 

No.  1467.  Tinta  Cdo^  from  Fresno.  Received  August  31,  1891,  in  good  condition.  The 
mast  showed  22.4%  of  solid  contents  by  spindle  and  0.55%  of  acid.  The  temperature  of 
the  erapes  at  crushing  was  70°,  and  the  maximum  reached  was  81°,  on  the  third  day. 
C>n  the  fourth  day  it  was  drawn  off,  and  on  the  fifth  day  fortified. 

At  four  months  the  wine  was  clear,  of  good  flavor,  but  slightly  bitter;  it  was  of  poor 
color  and  too  dry.  A  month  later  it  was  racked,  and  put  in  the  heating-chamber,  at  a 
temperature  of  from  90°  to  95°,  for  three  months.  At  fourteen  months  it  was  racked 
again.  At  three  jears  it  was  very  much  reduced  by  evaporation,  on  account  of  the  thin- 
ness of  the  keg ;  it  was  not  quite  clear,  but  possessed  good  flavor  and  aroma  and  the  right 
amount  of  sweetness.  It  was  a  good  Port,  out  rather  coarse  and  with  a  slight  bitterness. 
Fourteen  months  later  it  had  improved  and  was  a  Port  of  marked  character,  not  very 
delicate,  but  excellent  as  a  blend  to  give  character  to  more  neutral  wines. 

No.  1546.  Tinta  CdOj  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  8, 1891,  in  good  condition,  and  mature.  The  bunches  were  very  small ; 
the  berries  also  very  small  and  seedy.  The  must  showed  22.7%  of  solid  contents  by  spin- 
dle and  0.38%  of  acid. 

No.  1568.  Tinta  Cdo,  from  Mission  San  Jos^.  Received  October  9, 1891,  in  eood  con- 
dition, and  mature.  The  must  showed  21.1%  of  solid  contents  bv  spindle  ana  0.78%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  60°,  and  tne  maximum  reached 
was  84°,  on  the  fourth  day.  On  the  fifth  day  the  wine  was  drawn  off,  and  on  the  sixth 
lortiflea. 

At  three  months  the  wine  was  clear,  but  tasted  too  acid  and  was  too  dry.  A  month 
later  it  was  racked,  and  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°, 
for  three  months.  At  one  year  it  was  racked  for  the  third  time.  At  three  years  the 
wine  was  in  good  order,  but  was  a  thin,  poor  wine,  with  very  little  Port  character ;  on 
accoont  of  the  small  quantity,  it  was  put  m  a  demijohn.  Fourteen  months  later  it  had 
improved,  and  had  developed  some  bouquet.  It  was  rather  thin,  but  was  otherwise  a 
good  Port. 

No.  1697.  Tinta  Cdo,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29,  1H92,  in  good  condition.  The  must  showed  22.4%  of  solid  contents  by 
spindle  and  0.45%  of  acid.  * 

No.  1732.  Tinta  Cdo^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  23.5%  of  solid  contents  by 
spindle  and  0.50%  of  acid. 

No.  1769.  Tinta  CdOj  from  Mission  San  Jos^.  Received  October  15, 1892,  in  good  con- 
dition. The  must  showed  22.8%  of  solid  contents  by  spindle  and  0.97%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  58°,  and  the  maximum  reacned  was  80°,  on 
the  fourth  day.    On  the  fifth  day  the  wine  was  drawn  off  and  fortified. 

The  wine  was  clear  at  three  weeks  after  pressing,  and  was  racked  at  one  month.  At 
two  months  it  was  bright  and  clean- tasting,  but  too  dry  and  with  little  Port  character. 
It  was  racked  again,  and  two  months  later  sweetened  and  refortlfied.  At  twelve  months 
it  was  racked  again  and  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°, 
for  three  months.  A  year  later  it  was  sound  and  in  good  order,  but  was  not  an  agreeable 
wine;  it  was  too  acid  and  rough,  and  had  little  of  the  Port  character.  Thirteen  months 
later  it  had  improved,  was  of  good  color,  and  had  developed  some  bouquet ;  it  was,  how- 
ever, much  less  marked  in  character  than  the  Tinta  C&o  from  Tulare. 

No.  1772.  A  blend  was  made  of  the  grapes  of  Nos.  1769, 1770,  and  1771.  in  the  propor- 
tionsof  Tinta  C&o,  21.4;;^ ;  Tinta  Amarella,57.2%  ;  Tinta  Madeira,  21.4,^.  The  temperature 
of  the  grapes  at  crushing  was  68°,  and  the  maximum  reached  was  ^2°,  on  the  fifth  day. 
^he  wine  was  dry  on  the  sixth  day,  and  was  drawn  off. 

At  three  weeks  the  wine  was  quite  dry  and  nearly  clear.  It  was  racked,  and  in  three 
months  was  bright,  of  good  flavor  and  some  bouquet,  fresh-tasting,  with  full  acid  and 
medium astrinpency.  Three  months  later  it  was  racked  again,  being  in  good  condition 
and  improved  in  character.  At  eight  months  it  was  in  good  order,  and  showed  excellent 
promise.    Two  months  later  it  still  tasted  a  little  raw,  but  was  of  good  bouquet  and 
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clean-tasting.  At  four  months  it  had  improved,  but  was  not  mature.  At  eighteen 
months  it  was  bottled.  Twenty  months  after  bottling  the  wine  was  bright,  without 
deposit,  good,  sound,  and  of  neutral  character,  of  good  color,  acid,  and  astrmgency.  A 
good  table  wine,  but  not  of  high  quality. 

No.  1849.  Tinta  Cdo,  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  good  condition.  The  bunches  were  small  and  loose;  the  berries 
small  and  not  quite  mature.  The  must  showed  20.6%  of  solid  contents  by  spindle  and 
0.79%  of  acid. 

No.  1920.  Tinta  Cdo,  from  Paso  Robleg  station.  Received  October  12,  1893,  in  good 
condition.  The  bunches  were  small  and  rather  loose,  no  coulure;  the  berries  small, 
round,  well-colored,  fleshy,  mature.  The  must  showed  24.6%  of  solid  contents  by  spindle 
and  0.66%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  69°,  and  they  were  fer- 
mented for  four  days,  when  they  were  pressea  and  the  wine  fortified  while  still  a  little 
sweet. 

At  two  months  the  wine  was  bright  and  a  little  too  dr^.  It  was  racked  at  this  date, 
and  again  six  months  later,  when  it  was  put  in  the  heating-chamber,  at  a  temperature 
of  from  90°  to  95°,  for  three  months.  It  was  racked  a  week  after  taking  from  the  heating- 
chamber.  At  twenty-seven  months  it  was  bright,  of  full  Port  flavor,  but  still  rough  and 
undeveloped. 

No.  1975.  Tinta  Cdo,  from  Tulare  station.  A  sample  for  must  analysis  was  received 
October  16, 1893,  in  good  condition.  The  bunches  were  very  small,  loose,  shortly  conical; 
berries  very  small,  round,  thick-skinned,  mature,  except  for  some  second-crop  bunches. 
The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.71%  of  acid. 

No.  2051.  Tinta  Cdo,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  31,  1893,  in  good  condition,  mature,  and  very  sweet.  The  bunches  were  small 
branching,  and  well  filled ;  the  berries  small,  firm,  and  juicy.  The  mast  showed  216?,  of 
solid  contents  by  spindle  and  0.72%  of  acid. 

MOURISCO   PRETO. 

(See  Vit.  Rept.  188S-85,  p.  UO;  1887-«9,  p.  265.) 
Synonyms:  Mourisco  tinto  do  Douro ;  NovaRei. 

Description, — Trunk  vigorous,  with  thick  and  but  slightly  adherent 
bark,  which  is  not  much  ribboned.  The  growth  starts  regularly  after 
the  middle  of  March;  the  young  shoots  are  but  slightly  pubescent  and 
of  a  light  color.  The  canes  are  strongly  inclined,  short,  with  internodes 
averaging  about  3,  but  occasionally  as  much  as  4|  inches;  nodes  small 
and  somewhat  flattened.  Color  of  bark,  light  brown  and  uniform; 
wood  hard,  with  little  pith.  Leaves  large,  of  uniform  size,  almost 
round;  some  five-lobed,  with  the  lateral  sinuses  but  slightly  open, 
while  the  basal  one  is  widely  open;  margin  with  large  but  rather  obtuse 
teeth.  The  upper  surface  of  the  leaf  is  smooth,  glabrous,  brightly  and 
uniformly  green;  the  lower  surface  is  a  little  rclligh,  hardly  pubescent, 
pale  green,  and  the  principal  veins  strongly  marked.  Petiole  medium 
length,  thick,  smooth,  whitish-green.  Bunches  numerous,  mostly  large, 
sometimes  very  large,  pyramidal  in  form,  more  or  less  branched; 
peduncle  large,  thick,  rather  soft,  light  or  yellowish  green.  Berries 
large,  almost  uniform  in  size,  regular,  flattened,  and  umbilicate,  dull 
black,  adhering  strongly  to  the  pedicels,  which  are  long  and  nearly 
smooth;  flesh  quite  firm,  skin  thick,  juice  sweet  and  very  agreeable.  It 
yields  about  65%  of  juice.     It  matures  late  in  the  second  period. 

The  Mourisco  preto  was  for  a  time  considered  as  resistant  to  the 
attacks  of  phylloxera,  but,  like  the  Flame  Tokay,  it  soon  proved  to  be 
only  partially  and  insufliciently  so.  It  is  a  very  vigorous,  healthy  vine, 
and  one  of  the  most  promising  Port  varieties  so  far  tested  in  California. 
It  bears  well  and  produces  a  good  Port,  both  at  Tulare  and  Paso  Robles, 
being  for  this  purpose  superior  to  the  Tinta  Amarella.  It  attains  a  good 
amount  of  sugar,  and  is  marked  by  low  acid  and  low  tannin.  It  is 
quite  unsuited  for  dry  wines,  but  the  composition  of  the  must  and  the 
general  character  of  the  grape  render  it  eminently  fitted  for  Port. 
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Rbcobd  of  Tbbatmbnt. 

No.  1674.  Mourisco  preto,  from  Tulare  station.  Received  September  21,  1892,  in  good 
condition,  and  mature.  The  must  showed  22.4%  of  solid  contents  by  spindle  and  0.32/^ 
of  acid.  The  temperature  of  the  grapes  at  crushing  was  67^,  and  the  maximum  reached 
was  82^,  on  the  third  day.  The  wine  was  drawn  on  on  the  fifth  day,  while  sUll  a  little 
sweet,  and  fortified. 

In  six  weeks  the  wine  was  clear,  and  in  two  months  bright.  It  showed  a  good  Port 
flavor,  but  was  rather  too  dry.  At  five  months  it  was  sweetened,  refortified,  and  put  in 
the  heating-chamber,  at  a  temperature  of  from  90°  to  95®,  for  three  months.  A  month 
after  taking  from  the  heating-chamber  it  was  in  good  condition,  of  good  flavor  and  very 
decided  Fort  aroma.  It  made  an  excellent  blend  with  one  half  Tinta  de  Madeira. 
When  the  wine  was  two  years  old  it  was  in  good  condition,  a  somewhat  coarse,  heavy- 
flavored  Port,  requiring  blending  with  a  neutral  or  more  delicate  wine.  Thirteen  months 
later  it  had  improved,  was  of  good  color,  had  become  smoother,  and  developed  a  good 
bouquet. 

No.  1923.  Mouriseo preto,  from  Paso  Uobles  station.  Received  October  12, 1893,  in  good 
condition,  quite  mature,  but  not  shriveled.  The  bunches  were  small,  irregular,  rather 
loose ;  the  berries  small,  round,  fleshy,  with  little  juice.  The  must  showed  ^.4%  of  solid 
contents  by  spindle  and  0.47%  of  acid.  The  grapes  were  crushed  at  a  temperature  of  69®, 
and  fermented  for  four  days,  when  thev  were  fortified  while  still  a  little  sweet. 

In  one  month  the  wine  was  bright,  out  was  rather  too  dry.  At  five  months  it  was 
racked  for  the  second  time,  and  placed  in  the  heating-chamber,  at  a  temperature  of 
from  90®  to  96®,  for  three  months.  It  was  racked  again  two  months  after  taking  from 
the  heating-chamber.  At  twenty-seven  months  it  was  not  bright,  was  rough,  and  still 
tasted  raw  ;  it  was  of  poor  color,  out  had  a  good  and  full  Port  aroma. 

No.  1968.  MonrUco  preto^  from  Tulare  station.  Received  October  16,  1893,  in  good 
condition,  but  some  were  not  quite  mature.  The  bunches  were  conical,  shouldered,  and 
loose ;  the  berries  of  medium  size  and  nearly  round.  The  must  showed  23  9%  of  solid 
contents  by  spindle  and  0.47%  of  acid.  The  grapes  were  crushed  at  a  temperature  of  68®, 
and  reached  a  maximum  of  78®  on  the  second  day.  On  the  third  day  the  wine  was 
drawn  off,  and  on  the  fifth  day  was  fortified. 

At  one  month  the  wine  was  racked  ;  it  was  bright  and  too  dry.  At  eight  months  it 
was  put  in  the  heating-chamber,  at  a  temperature  of  from  90®  to  95®,  for  three  months 
At  eleven  months  It  was  racked  for  the  third  time.  At  twenty-seven  months  it  was 
bright,  of  poor  color,  too  dry  and  still  raw,  but  of  full  Port  aroma  and  promising. 

MISSION. 

Description. — Vine  vigorous  and  a  heavy  grower;  leaves  of  medium 
size,  shiny  green  and  glabrous  above,  downy  below,  barely  lobed,  acutely 
toothed,  on  reddish  petioles;  bunches  large,  pyramidal,  spreading,  loose; 
berries  of  medium  size,  round,  crisp,  brownish-red. 

The  suggestion  of  Mr.  Charles  A.  Wetmore  that  the  Mission  is  the 
same  as  the  Monica,  the  most  valued  grape  of  Sardinia,  is  interesting, 
but  we  believe  not  quite  correct.  The  Monica  has  been  cultivated  at  the 
Experiment  Stations  for  four  years,  but  has  only  fruited  once.  It  can  be 
distinguished  at  first  glance  from  the  Mission  by  the  yellowish-green  of 
its  foliage  and  the  decided  pink  of  the  tips  of  the  growing  shoots.  The 
young  leaves  are  more  deeply  bronzed,  and  the  older  leaves  are  more 
densely  woolly  (tomentose)  below,  and  lose  the  down  of  the  upper  sur- 
face more  slowly.  The  grapes  as  grown  at  Tulare  are  much  larger,  finer, 
and  of  more  agreeable  flavor  than  those  of  the  Mission  grape.  With 
these  exceptions  there  is  certainly  a  very  close  resemblance  between  the 
varieties,  which  shows  that  they  are  very  closely  connected.  It  is  pos- 
sible that  years  of  cultivation  and  unconscious  selection  in  California 
may  be  the  cause  of  the  differences,  but  we  think  it  more  probable  that 
the  Mission  is  a  seedling  of  the  Monica.  There  is  little  to  be  said  in 
favor  of  our  old,  rejected  friend,  the  Mission,  except  that  it  may  still  be 
useful  in  some  localities  as  an  ingredient  in  Sherries.  Its  total  lack  of 
character  and  low  acid  render  it  unfit  for  any  other  purpose  than  blend- 
ing where  a  neutral  ingredient  is  desired. 


PORT  TYPE — MISSION. 


289 


Sugar. 


Body 


o4 


55 


•a  d 

IS 


At  Six  S 

Months.  J      ^ 


At  Preulng. 


Tannin 


c4 


9 

e>9 


$ 

^SS 

• 

•      •      • 

s 

iS  : 

«^ 

•  »- 

• 

1  •  i 

<-4 

■? 

a 

»-4 

'S 

1-4 

s 

i«-4 
CO 

^ 

a 

'S 

.00 

^ 

r- 

eo 

le 

■ 

' 

2 
§ 


O 

o 


s 


I    OQ 

■  D 


H 


O 
I 

< 


AcidaaTartario. 


^  00  ^  ^  CO 


o 

o 


Sugar  by  Copper 
Teat  1 


•CO 

■  1^ 


S 
^ 


SoUd  Contenu  by 
Spindld 


Date  of  Picking 


fl>  q>  O  m  V 

cncsOcoO 


?5 
O 

s 


§ 

s 


g 


•< 
H 

pi! 

M 

O 

o 


»4 

«  flS  O  «  flS 

S3  SB'S 

•        A         a         •        • 

o  o  o  o  o 


O 


I 


co^ 

5^ 


00  t* 


04  1^ 


» 


aa  OD 


4i 

§ 
s 

I 

M) 

I 


19— V 


290  UNIVERSITY  OF    CALIFORNIA. 

Record  of  Tbeatmbnt. 

No.  1256.  Misnon,  from  Amador  station.  Received  September  26, 1890,  in  sood  con- 
dition. The  bunches  were  of  medium  size,  pyramidal  and  loose,  with  small  snonlders; 
berries  medium  to  small,  round^  not  quit-e  mature.  The  must  showed  22.2%  of  solid  con- 
tents by  spindle  and  0.44%  of  acid.  Tlie  temperature  of  the  grapes  at  crusning  was  66°, 
and  the  maximum  reached  was  77°,  on  the  filth  day.  On  the  seventh  day  the  wine  was 
drawn  off,  though  it  was  still  very  sweet. 

Three  weeks  after  pressing  it  showed  no  signs  of  fermentation,  but  was  still  turbid 
and  contained  8%  or  4%  of  sugar.  A  month  later  it  was  still  doudy^and  the  lees  were 
full  of  elongated  yeast  cells,  but  no  unsound  germs  were  observed.  The  wine  was  with- 
out color,  nearlv  dry,  tasteless,  and  flal  It  was  racked,  and  a  month  later  the  lees 
showed  unsound  germs.  The  taste  of  the  wine  was  not  affected.  It  was  cloudy,  but 
quite  drv  and  improved  in  taste.  It  was  pasteurized,  but  did  not  improve,  and  four 
months  later  it  was  cloudv,  coarse,  and  insipid.  After  this  it  became  gradually  worse, 
and  never  became  quite  clear. 

No.  1692.-  MiaHofif  from  Tulare  station.  A  sample  for  must  analysis  was  received 
September  29,  1892,  in  eood  condition.  The  must  showed  25.9%  of  solid  contents  by 
spindle  and  a88%  of  acid. 

No.  1720.  Mission,  from  Paso  Robles  station.  Received  October  13, 1892,  in  good  con- 
dition. The  must  snowed  23.26%  of  solid  contents  bv  spindle  and  0.42%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  68°,  and  the  maximum  reached  was  74°,  on 
the  fourth  day.    The  wine  was  drawn  off  on  the  fourth  day  and  fortified. 

At  one  month  the  wine  was  clear,  and  was  racked.  At  ten  weeks  it  was  bright^  and 
was  racked ;  it  was  clean-tasting,  but  too  sweet.  Two  months  later  it  was  reiortified. 
When  twelve  months  old  it  was  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  95°,  for  three  months.  At  Wo  vears  it  was  in  good  order ;  it  was  a  fair  Sherry,  but 
too  sweet  and  without  much  character.  Thirteen  months  later  it  had  improved  very 
much ;  it  was  a  good,  clean-tasting  Sherry,  rather  too  sweet,  and  without  much  aroma, 
but  very  pleasing. 

No.  1870.  Mission^  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  good  condition.  The  bunches  were  large  and  loose ;  the  berries 
uneven  in  size  and  degree  of  ripeness.  The  must  showed  20.4%  of  solid  contents  by 
spindle  and  0.48%  of  acid.  « 

ALEATICO. 
Synonym:  Uvaliatical 

Description, — Vine  fairly  vigorous  and  productive  in  warm  locations; 
leaves  longer  than  wide,  glabrous  on  both  sides,  irregularly  and  sharply 
dentate,  the  upper  sinuses  well  marked,  the  lower  shallow  or  absent,  on' 
reddish  petioles;  bunches  over  medium  size,  winged,  compact  when  not 
coulured,  on  thick  peduncles;  berries  of  medium  size,  round,  crisp,  and 
juicy,  on  thick  pedicels;  skin  reddish-purple,  tough.  The  grapes  have 
a  very  delicate  and  agreeable  Muscat  flavor. 

The  finest  red  "  vins  de  liqueur  "  of  Tuscany  and  Piedmont  are  made 
from  this  variety.  It  is  often  blended  with  other  varieties  for  this 
purpose,  but  even  when  used  alone  its  Muscat  flavor  is  delicate  and 
agreeable.  The  wine  has  a  fuller  astringency  than  that  of  other  black 
^luscats,  which  takes  away  the  somewhat  nauseating  effect  characteristic 
of  many  Muscat  wines.  The  vine  bears  well  and  ripens  its  crop  early  at 
Tulare,  where,  however,  the  grapes  easily  dry  up  if  not  gathered  in  time. 
The  grapes  attain  a  high  percentage  of  sugar  in  all  localities  tested,  and 
maintain  their  acid  well.  The  grapes  from  Tulare,  which  are  the  only 
ones  which  have  been  tested  for  wine,  make  an  agreeable  and  delicate 
"  vin  de  liqueur." 
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RscoRD  OF  Tbxathxiit. 

No.  1368.  AleaticOj  from  Cupertino.  A  sample  for  must  analysis  arrived  October  17, 
1890,  in  fair  condition.  The  grapes  were  somewhat  overripe  and  shriveled :  the  bonches 
were  of  average  size,  conical,  winged,  loose,  on  thick,  woodv  peduncles ;  the  oerries  round, 
of  medium  size,  on  short  but  strong  pedicels,  skin  tough,  flesh  crisp  and  juicy.  The  must 
showed  29.6%  of  solid  contents  by  spindle  and  0.74%  ol  acid. 

No.  1548.  Aleatieo,  from  Paso  Robles  station.  A  sample  for  must  analvsis  arrived 
October  18, 1891,  in  eood  condition.  The  bunches  were  of  medium  size,  well  filled  with 
faii^sized  berries;  the  latter  highlv  flavored  and  mature.  The  must  showed  24.7%  of 
solid  contents  by  spindle  and  0.44%  of  acid. 

No.  1631.  Aleatico,  from  Tulare  station.  Received  September  6, 1892,  in  eood  condition 
but  commencing  to  dry  up.  The  must  showed  27.8%  of  solid  contents  By  spindle  and 
0.41%  of  acid.  Tne  grapes  were  crushed  at  a  temperature  of  69°,  and  reached  a'maximum 
of  81°  on  the  third  day.  The  wine  was  drawn  on  pn  the  fourth  day  while  still  ferment- 
i^ng  and  very  sweet,  and  was  fortified  on  the  flfth  day. 

In  two  weeks  after  pressing  the  wine  was  clear,  and  was  racked.  At  three  months  it 
was  racked  for  the  second  time ;  it  w^as  bright,  of  fair  aualitv,  and  with  slightly  Muscat 
aroma.  Three  months  later  it  was  sweetened  and  f  ortined  a  little  more ;  it  was  then  put 
in  the  heating-chamber,  at  a  temperature  of  from  90°  to  96**,  for  three  months.  At  seven 
months  it  had  not  shown  much  development.  At  two  years  it  had  improved,  and  was  a 
very  good  red  sweet  wine,  of  delicate  Muscat  aroma  and  clean  taste.  Kleven  months 
later  it  had  improved,  was  bright  and  very  smooth  and  agreeable. 

No.  1724.  AleaticOt  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
October  13, 1892,  in  good  condition.  The  berries  were  rather  lar^e  for  this  variety.  The 
must  showed  26.76%  of  solid  contents  by  spindle  and  OJM%  of  acid. 

No.  1796.  AUaiico^  from  Tulare  station.  Received  August  31, 1893,  in  fair  condition. 
The  bunches  were  over  medium  in  size,  rather  compact.  The  grapes,  which  were  of 
slightly  Muscat  flavor,  were  crushed  for  white  wine.  The  must  showed  24.36%  of  solid 
contents  by  spindle  and  0l76%  of  acid.  The  temperature  of  the  must  at  crushing  was 
63°,  and  the  maximum  reached  was  84°,  on  the  flfth  day.  On  the  flfth  day,  when  the 
wine  was  still  a  little  sweet,  it  was  fortified. 

At  three  months  the  wine  was  bright,  well  flavored,  and  very  sweet.  It  was  racked, 
and  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months. 
At  one  year  it  was  racked  for  the  third  time.  At  two  years  and  flve  months  it  was 
bright,  of  delicate  and  pleasing  Muscat  aroma  and  golden  color;  a  very  good  *'yin  de 
liqueur." 

No.  1861.  AUatieOt  from  Amador  station.  Received  September  15, 1893,  in  good  con- 
dition. The  must  showed  22.2%  of  solid  contents  by  spindle  and  0.63%  of  acid.  The 
rapes  were  crushed,  and  fermented  in  the  heatingnshamber,  at  a  temperature  of  from 
~^  to  86°,  for  five  days,  when  the  wine  was  drawn  on  and  fortified. 
At  three  months  the  wine  was  bright  and  of  suflicient  sweetness ;  it  was  racked  and 
put  in  the  heating-chamber  for  three  months^  at  a  temperature  of  from  90°  to  96°.  At 
eleven  months  it  was  racked  for  the  second  time.  At  twenty-seven  months  it  was  not 
quite  clear,  of  a£n*eeable  but  not  marked  Muscat  aroma,  good,  clean  taste,  but  rougher 
and  less  developed  than  the  Aleatico  from  Tulare. 

Tfo.  1938.  Aleatico.  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1893,  in  fair  condition.  The  bunches  were  loose,  straggling,  much 
coulured  and  sunburned  |  the  berries  irre^lar  in  size,  of  good  flavor,  and  mature.  The 
must  showed  26.6%  of  solid  contents  by  spmdle  and  0.63%  of  acid. 

No.  2133.  AleatieOt  from  Cupertino.  A  sample  for  must  analysis  was  received  Novem- 
ber 6, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  conical,  close  j  the 
berries  mostly  dried  up  to  raisins.  The  must  showed  30.0%  of  solid  contents  by  spmdle 
and  0.62%  of  acid. 

MOSCATELLO   FIND. 

Synonym :  Moscatello  nero. 

Description. — Leaves  of  medium  size,  with  deep  upper  and  shallow 
lower  sinuses,  glabrous  above,  slightly  downy  below,  and  very  hairy  on 
the  veins,  teeth  long  and  sharp;  bunches  large  to  very  large,  long^ 
loose,  conico-cylindrical,  and  winged;  berries  very  large,  on  long,  thin 
pedicels;  skin  well  colored,  thin  but  tough;  flesh  soft  and  juicy,  with 
delicate  Muscat  aroma. 

This  variety  is  of  excellent  promise  as  a  table-grape.  It  is  a  heavy 
bearer,  and  produces  very  fine-looking  bunches  of  dark-colored  grapes. 
It  is  rather  late  in  bearing,  and  does  not  stand  the  weather  very  well. 
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Analtsbs  of  Musts  and  Wikbs. 


MOSCATELLO  FINO. 


Date  of  picking. 


Solid  contents  by  spindle 

Acid  as  tartaric 

Ash 


Must. 


Alcohol  by  weight- 
Alcohol  by  volume 
Acid  at  pressing . . . 
Acid  at  six  months 

Tannin 

Body 

Sugar 


Wine. 


No.  1310. 

No.  1919. 

Cupertino. 

Tulare. 

Oct.  8, 1880 

Oct.  7, 1803 

2L70 

23.30 

.es 

.53 

.24 

.40 

14.09 

16.08 

17.37 

19.78 

.00 

.59 

.50 

.43 

.167 

.131 

3.64 

4.20 

.47 

1.37 

RXCORD  OF  TbBATMKNT. 

No.  1310.  Moscatello  finoy  from  Cupertino.  Received  October  10,  1890,  in  good  con- 
dition, except  for  a  few  bunches  which  had  commenced  to  mold.  The  bunches  were 
large,  long,  loose,  wineed,  on  long,  thin,  tough  peduncles ;  the  berries  were  very  large, 
but  irregular  in  size,  slightly  oval,  on  long,  thin  pedicels ;  the  skin  was  thin,  black,  ana 
rather  tough ;  the  flesh  soft  and  juicy.  The  grapes  were  mature,  and  the  must  showed 
21.7%  of  solid  contents  by  spindle  ana  0.63%  of  acid.  The  temperature  of  the  grapes  at 
crushing  was  65^,  and  the  maximum  reacned  was  81^,  on  the  third  day.  On  the  third 
day  the  wine  was  drawn  off  and  fortified. 

At  three  months  the  wine  was  bright,  of  agreeable  Muscat  aroma  and  flavor,  sweet- 
ness and  alcoholic  strength  adequate.  A  week  later  it  was  racked  and  put  in  the  heat- 
ing-chamber, at  a  temperature  of  100®,  for  three  months.  At  eight  montns  the  wine  was 
not  in  very  good  condition,  but  showed  very  good  flavor.  It  was  racked  for  the  third 
time,  and  at  sixteen  months  was  clear,  with  strong  and  pleasing  aroma,  but  too  low  in 
body  and  too  high  in  acid.  It  was  racked  a^ain  at  this  lime,  but  had  deteriorated.  At 
two  years  the  wine  showed  some  good  qualities,  but  was  rather  thin.  At  this  date  it  was 
put  in  glass. 

No.  1919.  Moscatello  fino,  from  Tulare  station.  Received  October  9, 1893,  in  good  con- 
dition. The  bunches  were  very  irregular  and  varying  in  size,  well  fllled,  but  not  com- 
pact;  the  berries  uneven  in  size,  varying  from  verjr  large  to  medium.  The  coloring  was 
uneven,  some  berries  being  dark-colored,  firm,  crisp,  and  well  flavored,  others  light- 
colored,  soft,  and  flat-tasting.  The  must  showed  23.3%  of  solid  contents  by  spindle. 
The  temperature  of  the  grapes  at  crushing  was  67°,  and  the  maximum  reached  was  82*^, 
ou  the  second  day.    On  the  third  day  the  wine  was  drawn  off  and  fortified. 

At  two  months  the  wine  was  bright  and  agreeable ;  it  was  racked  for  the  second  time, 
and  put  in  the  heating-chamber,  at  a  temperature  of  95°,  for  three  months.  At  nine 
months  it  was  racked  again.  At  two  years  and  a  half  the  wine  was  in  good  condition ; 
it  was  well  developed,  of  light  rose  color,  delicate  Muscat  flavor  and  aroma,  clean- 
tasting,  but  rather  light-bodied. 
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SUMMARY  OF  ANALYSES  OF  MUSTS  AND  WINES  OP  PORT  TYPE. 

as 
p 
B 

LOCALITY. 

< 

MUST. 

WINE.* 

e 

5 

o 

;  ? 

QD 

■  a 

\  o 

e 

I 
0 

> 

a 

\ 
1 
* 

0 

m 

>• 

•   M 

1247 

TirUa  de  Madeira, 
Fresno 

1890 
1891 
1890 
1893 
1890 
1891 
1892 
1893 
1894 
1891 
1892 
1893 
1892 
1893 
1894 
1893 
1894 

24.80 

24.80 

27.46 

24.80 

28.70 

24.53 

23.05 

26.30 

22.60 

21.50 

25.86 

26.70 

23.70 

24.40 

25.90 

23.90 

26.50 

24.80 

26.12 

24.08 

24.68 

24.66 

25.20 

24.25 

24.60 

22.60 

23.05 

21.80 

23.30 

22.20 

22.90 

20.85 

22.25 

23.70 

24.00 

23.70 

21JW 

22.00 

23.70 

18.20 

23.90 

24.42 

23.89 

22.74 

22.10 

21.05 

24.22 

"""22"67" 
25.76 

'265i' 

""21.88" 

"24.'3'3" 

"3"4.'3'i 
36.81 

"S.'s'i 

'"2V.38' 
21.80 

"20.24 
21.22 
21  J» 
23.13 
2ai3 

"^.61 

'^.13 

"21. '5*9" 
21.49 
28.61 
28.18 

.60 
.67 
.54 
.56 
.52 
.48 
.56 
.44 
.44 
.48 
.59 
.39 
.42 
.42 
.39 
.56 
.48 
.68 
.66 
.48 
.78 
.40 
.62 

.72 

.65 

.81 

.71 

.86 

.66 

.62 

.61 

.64 

.60 

.41 

.49 

.66 

.61 

.34 

.44 

.78 

.54 

.68 

.78 

.68 

.46 

.66 

.43 

'".B6 

.30 

""i7  ... 

.126 
.225 
.164 
.320 
.241 
.270 
.136 

.45 
.56 

.38 

1459 

Fresno  _^ 

.47 

1863 

Cupertino 

.53 

vfm 

Cnpertino 

1301 

Mission  San  Jo86 

'J58 
.65 
.63 

JS» 

1567 

Mission  San  Jos6 

.43 

1771 

Mission  San  Jos6 

.60 

2072 

Mission  San  Joa6 

Mission  San  Jos^ 

2255 

.237 

1487 

Paso  Robles — 

1651 

Paso  Robies _. 

1896 

Paso  Robles  .- 

.37 
""".46'  ... 

.115 
.126 

.88 
.38 

.41 

laso 

Tnlare 

.44 

1977 

Tnlare 

2337 

Tulare 

1850 
2146 

Amador  station  ., 

Amador  station 

.33 

.096 

""".66 

.68 

Ayeraffe,  Fresno 

.43 
.86 
.28 
.87 
.40 
.88 

■*"i6* 
"*ii" 

176 
242 
221 
116 
126 
096 

.210 
.240 
.107 
.206 
.170 
.168 

.49 
.56 
.60 
.88 
.44 
.56 

.60 

.43 

Ayerase ,  Onpertino 

.63 

Ay  erase,  MlBBion  Ban  Jose 

Ayerase.  Paso  Kobles 

Ayeraffe,  Tulare 

.43 
.41 
.44 

Ay  erase,  Amador  station. 

Tinta  AmareUa. 
Cupertino  .-— 

.68 

1388 

1890 
1893 
1890 
1891 
1892 
1893 
1894 
1891 
1892 
1892 
1893 
1894 
1891 
1891 
1892 
1893 
1893 
1894 

.51 

2059 

Cupertino 

1340 

Mission  San  Jos^ 

.62 

.77 
.80 
.68 

.44 

1666 
1770 

Mission  San  Jos^ 

Mission  San  Jos^  .......... 

.48 
.61 

2073 

Mission  San  Job6  --.- .— 

JJ7 

2308 

Mission  San  Jos6  ..... 

1442 

Tulare 

1629 

Tulare 

.46 
.40 
.48 

.093 
.096 
.106 

.66 
.53 
.40 

.63 

1673 

Tulare 

.44 

1891 

Tulare. ... 

2291 

Tulare 

1467 

Fresno 

.42   ... 

M 

1486 

Paso  Robles .... 

1763 

Paso  Robles.- . .— . 

1897 

Paso  Robles 

.37 
.33   — 

"'ii'     '. 

.44 

.87 
.88 

.150 

".dS" 

226 
162 
098 
160 
.089 

.56 
.67 

.53 

1878 

Amador  station 

2181 

Amador  station  . .... 

Ay  erase,  Onpertino 

.60 
.72 
.50 
.66 
.67 

.61 

Ayerase.  Mission  Ban  Jose 
Ayeraffe,  Tulare 

.63 
.49 

Ay  erase.  Paso  Robles 

.63 

Ayerase,  Amador  station.. 

...... 

SDMUABY  OF  ANALYSES  OF  POST  TYPE. 


295 


SUHHART  OF  ANALYSES  OF 

Musts  ahd  Wires  of  Port  Type— Continued. 

a 
B 

LOCAUTY. 

< 
a 
IT 

MUST. 

WINE.* 

o 

QD 

o 

1 

a 

e 

1 

i 

3* 
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•- 
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a 
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09 

:  ^ 

1371 

Tinta  Cdo. 
Caperttno - 

1890 
1893 
1890 
1891 
1892 
1894 
1891 
1891 
1892 
1893 
1892 
1893 
1894 
1893 
1894 

2a25   ... 
24.60   ... 
23.07   ... 
21.10    ... 
22.80       ! 
20.20   ... 
22.40       ! 
22.70    ... 
23.60   ... 
24.60       : 
22.40   ... 
22.60   ... 
28.60    ... 
20.60 
25.40       ! 
28.92    ... 

31.79  2 

28.60  2 
28.88    ... 
28.00      2 

22.40       ! 
23.90       : 
25.00    ... 
25.40 
25.20   ... 
28.76      2 

28.25       ! 
26.90    ... 
26.30       : 
22.20   ... 
20.40   ... 
26.10      2 

21.80  ... 

29.40   ... 

80.00   ... 

24.70   ... 

25.75    ... 

26.60       1 

27.80       ! 

24.36       ! 

24.40    ... 

22.20  : 
29.70  ... 
26.68      2 

26.61  2 

21.70  :... 

23.30    ... 

2L80' 
ZLSO' 

^.6i' 

ia4i' 

23.61 

i.Vo' 

8.61 
iM 

22.67 
23.13 

i4'i2 

2.90 

23.13 
25~5d 

6.68 

w'si" 

27.13 
23.13 

20.99 

6.81 
6.18 

.62    .. 

2051 

Capertino  -. . 

.72   .. 
1.03 
.78   .. 
.97   .. 
.71   .. 
.66 
.88   - 

.23 
.60 

.246 
.222 
.210 
.120 
.166 
.095 

. - .^. . 

1379 

Mission  San  Jos^ 

"'"76 
.82 
.65 

.42 

1668 
1769 

Mission  San  Jos^ 

Mission  San  Jos^ -... 

.60 

227.') 

Mission  San  Jor<^ 

1467 

Fresno 

.18 

1546 

Paso  Robles 

178VI 

Paso  Robles — - 

J50   .- 

im) 

Paso  Robles 

.66 
.45   .- 

.34 

.100 

.62 

.69 

1697 

Tulare 

1975 

Tulare 

.71   ... 
.40   .- 

\ 

1 

.413 

.69 

?338 

Tulare 

1849 

Amador  station 

.79 

.48   .- 

.30   ... 

■"i66 
.48 

"V7'4 
.62 
.69 
.62 

.41 
.45 

2167 

Amador  station 

AYeraffe .  Onpertlno 

.62    .. 
.80 
.48 

.62    .. 
.68 

.32 
.47 
.64    ._ 

28 ' 
84 

Vo' ...' 

.39 
.66 

246 
180 
100 
418 

■  «  M  w  • 

.083 
.066 

Ayerage,  mssion  Ban  Jose 
ATerase.  Paso  Kobles 

.61 

.69 

Ayerase.  Tulare 

1674 

Mouriaeo  preto. 
Tulare 

1892 
1893 
1894 
1893 
1894 

1968 

Tulare 

.49 

2321 

Tulare     

1923 

Paso  Robles 

.47 
.44   .. 

.42   ... 



.50 

.41 

2185 

Amador  station 

Ayerase.  Tulare 

.42   .- 

47    ... 

1720 

Misnon, 
Paso  Robles 

1892 
1892 
1893 
1890 
1893 

.37 

1692 

Tulare.. - — 

.38   .- 

1978 
1256 

Tulare ._ 

Amador  station  -      

.38 
.44 

.48   .- 
.88 
.46 

.74    .. 

.57    ... 
.31 

67'       . 
81    ... 

.168* 

.164 

074 

.39 
.40 
.68 
.43 

.42 
.38 

1870 

Amador  station        

Ayerace.  Tulare 

.49 

1368 

Aleatico. 
Cunertino  . .-.- 

1890 
1893 
1891 
1892 
1893 
1892 
1893 
1894 
1893 

2133 

Cunertino  -._. . ..--. 

.62.  .. 
.44   .- 



.266 

1648 

Paso  Robles  - ........... 

1724 

Paso  Robles 

.60   .. 

1933 

Paso  Robles - 

.53 
.41 
.75 
.60   .. 

.31 

.48    ... 
.30   ... 

.311 

1631 

TnlftTfj.        

.42 
.64 

.52 

1796 

Tulare.  ..., ..     ,.         - 

2148 

Tulare   . . .  r ..                 

1851 

Amador  station 

.63 

.68    .. 
.49 
.68 

.63 
.63 

.26 

81 '       ! 
89    ... 

.24    ... 
.40   ... 

.125 
266 
811 

.69 

.62 

Ay  erase.  Onpertlno . 

Ayerace.  Paso  Robles  . 

Ayerace.  Tnlare 

.48 

.62 

1310 
1919 

Moscatdlo  fino. 

Cupertino 

Tulare — . 

1890 
1893 

i 

Fortified. 
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SHERRY    TYPE. 

It  is  perhaps  incorrect  to  speak  of  "  California  Sherries,"  for  little  or 
no  wine  of  the  true  Sherry  type  is  made  in  California.  The  celebrated 
wines  of  Jerez,  except  for  limited  quantities  of  "  vinos  dulces,"  are  almost 
or  quite  dry,  and  made  by  processes  essentially  different  from  those 
practiced  in  California.  The  finest  Spanish  Sherries  are  fortified  to  a 
very  limited  extent,  and  contain  only  from  13%  to  15%  of  alcohol  after 
fortifying.  They  are  made  from  very  ripe  or  slightly  dried  grapes,  which 
are  crushed,  fermented  for  two  or  three  months,  and  racked  before  the 
addition  of  alcohol.  Often  a  little  "  vino  dulce,"  or  sweet  wine,  is  added 
later — enough  to  destroy  any  harshness,  but  not  enough  to  cause  the 
wine  to  be  classed  properly  as  "  sweet."  Sherries,  so  called,  as  made  in 
California,  are,  on  the  contrary,  always  sweet  and  in  general  very  sweet. 
They  would  more  properly  be  called  Sweet  Madeira,  the  type  to  which  they 
most  closely  approach.  They  are,  in  fact,  what  the  French  call  sweet 
"  vins  de  liqueur,"  of  which  an  almost  infinite  variety  is  made  in  various 
vine-growing  parts  of  the  world.  All  these  "  vins  de  liqueur,"  though 
exhibiting  a  wonderful  variety  of  qualities,  have  certain  characteristics 
in  common.  They  all  possess  low  acidity,  have  more  or  less  of  a  peculiar 
taste  known  as  the  "  rancio,"  "  gout  de  ranee,"  and  sometimes  improperly 
as  the  "Sherry  taste,"  and  generally  contain  a  certain  quantity  of 
unfermented  sugar  and  a  high  percentage  of  alcohol. 

The  cause  of  this  "  rancio "  taste  has  been  the  subject  of  much  con- 
troversy and  experiment.  The  tendency  to  impute  all  changes  in  wine 
to  the  action  of  some  micro-organism  led  to  the  belief  that  the  action 
of  some  ferment  was  responsible  for  the  production  of  this  taste  in  wines. 
It  has  now,  however,  been  conclusively  proved  that  it  is  due  simply  to 
chemical  oxidation  of  the  sugar  and  other  organic  constituents  of  the 
wine,  without  the  presence,  necessarily,  of  any  living  organism.  Wines 
and  syrups  have  been  caused  to  acquire  the  "  rancio "  taste  while  being 
kept  perfectly  sterilized  by  the  most  careful  precautions.  It  is,  therefore, 
incorrect  to  call  this  the  "  Sherry  taste,"  as  it  is  common  to  many  wines 
besides  those  of  Jerez.  The  characteristic  flavors  of  these,  which 
could  properly  be  called  the  "  Sherry  taste,"  are  due  to  peculiarities  of 
soil,  variety  of  grape,  and  processes  of  manufacture,  and  can  only  be 
approximated  outside  of  the  Jerez  district,  while  the  "  rancio  "  taste  can 
be  given  to  almost  any  wine  in  any  locality  by  appropriate  methods. 

For  the  production  of  good  "  vin  de  liqueur  "  two  qualities  are  essen- 
tial in  the  grapes:  they  must  be  high  in  sugar  and  very  low  in  acid. 
These  conditions  are  constantly  possible  only  in  hot  localities  and  with 
certain  varieties  of  grapes.  The  great  valley  of  California  and  the  Sierra 
foothills  are  especially  adapted  to  the  production  of  these  wines,  and 
with  proper  varieties  (the  grapes  of  Andalusia,  especially)  excellent 
results  can  be  and  have  been  obtained.  For  the  best  results  the  must 
should  show  at  least  24%  of  solid  contents  by  spindle,  and  should  not 
exceed  4  pro  mille  of  acid.  With  the  right  varieties  and  proper  treat- 
ment of  the  vines  these  conditions  can  perhaps  always  be  fulfilled  over 
a  large  part  of  California,  without  the  trouble  and  expense  of  resorting 
to  the  European  practice  of  exposing  the  gathered  grapes  to  a  partial 
evaporation  in  the  sun  before  crushing.  For  the  production  of  the 
commoner  grades  the  addition  of  de-acidified  grape  syrup  is  the  simplest 
and  best  method  of  increasing  the  sugar  contents  to  the  requisite  stand- 
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ard.  The  fermentation  should  be  carefully  watched,  in  order  that  the 
wine  may  be  racked  and  fortified  with  the  desired  amount  of  sugar, 
and  before  any  danger  of  secondary  fermentation  arises.  The  oxidation 
and  the  acquirement  of  "  rancio "  are  governed  by  time,  temperature, 
and  access  of  air.  The  higher  the  temperature  and  the  fuller  the  access 
of  air,  the  more  rapidly  does  the  wine  acquire  this  taste.  Within  certain 
limits,  however,  the  slower  the  oxidation  the  more  delicate  the  resulting 
flavors.  The  common  practice  of  heating  the  wine  to  a  very  high  temper- 
ature for  a  short  time  cannot  produce  high-class  wines.  The  best  method 
is  to  mature  the  wine  in  a  warm  cellar,  or  heat  for  several  months  at  a 
temperature  not  exceeding  100°  F. 

The  Palomino,  Pedro  Jimenes,  Perruno,  Mourisco  branco,  and  Mantuo 
de  Pilas  have  all  grown  well,  given  good  crops,  and  produced  good  wine 
in  the  lower  San  Joaquin  Valley.  They  are  much  improved,  however, 
by  an  addition  of  Verdelho  or  Boal,  which  bear  much  less,  but  possess 
higher  quality  and  more  pronounced  flavor.  A  mixture,  therefore,  of 
two  thirds  of  one  or  two  varieties  of  the  former  group,  with  one  third  of 
Verdelho  or  Boal  seems  at  present  to  be  the  best  choice  of  varieties  that 
can  be  made  in  that  district  for  the  production  of  sweet  wines.  Grenache 
and  Mission  have  also  given  good  results  where  they  do  not  attain  too 
much  color,  and  could  doubtless  be  well  used  to  blend  with  the  others, 
especially  with  the  addition  of  a  little  Verdelho. 

The  Malmsey  is  also  very  promising  as  a  variety  to  be  used  in  small 
quantities  to  give  character.  It  has  a  delicate  aroma — that  of  the  true 
Malvoisies — resembling  Muscat,  but  more  delicate  and  more  suitable  for 
sweet  wines. 

The  Doradillo,  one  of  the  most  esteemed  grapes  of  Malaga  and  Granada, 
has  been  tried  to  a  limited  extent  at  the  Eisen  vineyard  at  Fresno,  and 
has  proved  a  strong  grower  and  heavy  bearer.  It  has  apparently  all 
the  requisites  for  the  making  of  a  good  sweet  wine,  but  has  not  yet  been 
thoroughly  tested. 

The  Furmint,  or  true  Tokay  grape,  has  been  .tried  at  the  same  vine- 
yard, and  has  produced  some  good  wine,  but  it  would  probably  give 
better  results  in  the  foothills. 

The  only  varieties  which  seem  at  all  promising  for  the  production  of 
sweet  wines  in  the  cooler  localities  are  the  Palomino  and  the  Verdelho. 
These  varieties  make  an  excellent  blend,  but  as  the  Palomino  ripens 
later  than  the  Verdelho,  the  •  blending  should  be  done  at  the  first  rack- 
ing. Whether  dry  wines  of  the  true  Jerez  type*  can  be  produced  in 
California  cannot  be  definitely  settled  without  considerable  further 
experiment. 

PEDRO   JIMENES. 

(See  Vit.  Kept.  1883-85,  p.  130;  1885-86,  p.  105.) 
SynODyms :  Pero  Ximenes ;  Pedro  Xiraenez. 

The  Pedro  Jimenes  is  the  principal  wine-grape  of  Malaga,  Granada, 
and  Motril;  it  is  also  cultivated  to  a  more  limited  extent  in  Jerez  and 
Pajarete.  It  is  chiefly  famous  as  the  grape  from  which  the  widely 
known  Pero  Jimenes  wine  is  made.  It  is  also  used  in  conjunction  with 
the  Palomino  in  the  manufacture  of  dry  Sherries,  and  occasionally  with 
the  Tintas  for  the  manufacture  of  red  wines.  It  has  been  introduced 
with  great  success  into  the  Crimea  and  Algeria,  and  less  successfully 
into  the  south  of  France.     Clemente  describes  and  figures  two  varieties 
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under  this  name,  one  of  which  he  calls  the  typical  Pedro  Ximenez,  and 
the  other  the  Ximenez  Zumbon.  They  differ  considerably  in  size  of 
berries  and  fertility  of  the  vines,  but  are,  according  to  Mas  and  Pulliat, 
simple  variations  obtained  by  selection  of  cuttings. 

Description. — Vine  vigorous  and  productive,  with  slender,  short-jointeii 
canes;  leaves  of  medium  size,  with  shallow,  narrow  sinuses,  teeth  blunt 
and  short,  upper  surface  glabrous,  the  lower  surface  at  first  covered  with 
a  little  close  wool,  becoming  glabrous,  veins  light  yellow;  bunches  very 
large,  branching,  loose,  but  well  filled,  berries  very  large,  slightly  oval, 
firm,  fleshy,  and  of  golden-yellow  color. 

The  above  description  is  taken  from  vines  as  they  are  growing  at  the 
Experiment  Stations,  and  differs  in  several  respects  from  the  description 
of  this  variety  in  European  works.  The  grapes  as  they  grow  here  are 
much  larger,  ripen  later,  and  do  not  attain  the  extremely  high  sugar 
contents  with  which  the  Pedro  Jimenes  is  credited  in  Andalusia.  It  is 
somewhat  doubtful,  therefore,  if  we  have  the  real  Pedro  Jimenes  here, 
but  a  new  importation  made  by  the  Agricultural  Experiment  Station 
this  year  will  probably  settle  the  question.  The  average  must  composi- 
tion of  this  variety  has  been:  at  Mission  San  Jose  and  Cupertino,  21.8,.- 
of  sugar  and  0.42%  of  acid;  at  Fresno  and  Tulare,  22.7%  of  sugar  and 
0.38%  of  acid;  at  Paso  Robles,  21.5%  of  sugar  and  0.45%  of  acid.  The 
figures  for  Amador  are  not  given,  as  the  grapes  were  gathered  there  before 
they  were  mature.  These  figures  show  that  this  variety  fails  to  attain 
as  large  an  amount  of  sugar  as  the  Palomino,  and  ^hows  a  little  more 
acid.  It  ripens  late,  and  is  certainly  not  to  be  recommended  for  the 
cooler  localities.  In  the  hotter  valleys  it  has  so  far  not  equaled  the 
Palomino  either  in  chemical  composition  or  in  quality,  and  for  the 
making  of  Sherries  cannot  at  present  be  said  to  have  shown  any 
advantages  over  that  variety.  It  makes  a  neutral,  dry  wine,  of  very 
light  body,  which  may  be  useful  in  blending  and  for  the  manufacture 
of  champagne  wines. 

It  may  find  a  place  as  a  table-grape,  as  its  magnificent  bunches  and 
berries  are  not  exceeded  in  beauty  by  any  white  variety,  and  their  firm- 
ness makes  it  more  suitable  for  shipping  purposes  than  the  Verdal. 
The  vine  requires  a  rich  soil  and  short-pruning  to  maintain  its  fertility. 
As  a  variety  for  dry  white  wine  the  Pedro  Jimenes  has  shown  some  good 
qualities  at  Tulare.  It  requires,  however,  the  addition  of  some  variety 
of  higher  aroma,  such  as  the  Malmsey  (see  No.  1900),  and  would  also 
be  improved  by  the  addition  of  a  more  acid  grape  for  this  purpose. 

It  will  be  seen  by  the  above  account  that  the  character  of  this  grape, 
and  of  the  wine  made  from  it,  is  so  different  from  what  it  is  credited 
with  in  Spain  that  the  discrepancy  can  hardly  be  accounted  for  by 
simple  difference  of  conditions. 
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Hbcobd  of  Trxatmbnt. 

No.  784.  Pedro  Jimenes^  from  Cupertino.  Received  October  28, 1887,  in  good  condition, 
and  cmsbed  on  the  same  day.  A  lew  bunches  were  compact,  but  they  were  generallv 
loose  and  characteristically  oranched;  the  berries  were  large,  sound,  sweet,  and  with 
very  little  acid,  a  few  were  prematurely  dried,  and  there  was  some  coulure.  The  must 
showed  21.26%  of  solid  contents  by  spindle  and  0.45^/  of  acid.  The  temperature  of  the 
grapes  at  crusning  was  72**,  and  the  maximum  reached  was  88°,  on  the  second  day.  The 
yield  of  wine  was  8.7  gals.,  being  at  the  rate  of  170  gals,  per  ton. 

At  two  weeks,  when  the  wine  was  racked,  the  odor  was  not  good.  A  month  later  it 
was  btill  cloudy,  and  had  a  flat  and  suspicious  taste.  An  examination  of  the  lees  showed 
the  presence  of  acetic  ferment  and  some  filaments.  The  wine  was  therefore  racked 
and  pasteurized.  After  this  the  wine  did  not  improve,  but  continued  to  deteriorate  until, 
at  fourteen  months,  it  was  distilled. 

No.  953.  Pedro  JimeneSy  from  Cupertino.  Received  November  8. 1888,  in  good  condi- 
tion. The  bunches  showed  signs  oi  coulure,  and  the  berries  were  deficient  in  both  acid 
and  8uear.  The  98.5  lbs.  crushed  yielded  7.8  gals,  of  wine,  or  at  the  rate  of  IGO  zals.  per 
ton.  The  temperature  of  the  grapes  at  crushing  was  67**,  and  the  maximum  reacned  was 
84°,  on  the  second  day.    The  wine  was  dry  on  tne  eleventh  dajr. 

At  two  weeks  the  wine  was  drawn  off,  and  two  weeks  later  it  was  taken  to  the  cellar. 
At  two  months  it  was  clear  and  with  fair  aroma,  but  too  low  in  alcohol  and  with  a  green 
taste.  Two  months  later  it  was  racked  again  and  the  lees  examined.  At  nine  months 
the  wine  was  bright  and  had  improved  in  bouquet  and  flavor ;  it  tasted  quite  sound,  and 
had  developed  rapidly.  At  thirteen  months  it  was  in  jgood  order,  but  some  bottled  at 
four  months  had  not  'kept  well.  At  flfteen  months  the  lees  were  sound,  and  the  wine 
was  bright,  and  had  developed  a  strong  Sherry  bouquet  and  flavor.  Five  months  later 
it  was  still  in  good  order,  but  the  aroma  had  diminished  and  the  wine  tasted  a  little 
thin :  the  lees  were  quite  sound,  and  a  month  later  the  wine  was  bottled.  At  two  years 
and  tour  months  the  wine  bottled  at  four  months  was  spoiled,  but  that  bottled  at  twenty- 
one  months  was  bright,  delicately  flavored  and  clean-tasting,  but  rather  thin.  At  four 
years  it  had  changed  little,  and  was  still  bright  and  sound.  At  seven  years  it  had  deteri- 
orated and  tasted  mousy. 

No.  1191.  Pedro  JimeneSy  from  Cupertino.  Received  October  18,  1889,  in  fairly  good 
condition,  and  was  crushed  on  the  same  day.  The  grapes  were  extremely  fine  in  api)ear- 
ance,  the  bunches  very  large  and  well  filled  with  very  large  berries ;  they  were,  however, 
rather  low  in  sugar.  The  must  showed  20.06,;;  of  solid  contents  by  spindle  and  0.25^.  of 
acid.  The  56  lbs.  crushed  yielded  at  the  rate  of  161  gals,  per  ton.  The  temperature  of 
the  grapes  at  crushing  was  69°,  and  the  maximum  reached  was  75°,  on  the  third  day. 
(;n  tne  third  day  the  fermentation  was  checked  by  the  addition  of  a  small  quantity  of 
spirits,  and  on  the  fifth  day  the  fortifying  was  completed. 

At  three  months  the  wine  was  clear,  but  was  thin  and  insipid  j  only  in  the  faint 
bouquet  was  there  any  suggestion  of  the  high  quality  which  the  vanety  ought  to  show. 
Three  days  later  it  was  racked  and  sweetened  by  the  addition  of  rock-candy.  At  four 
months  it  was  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  96°.  for  three 
months.  At  seven  months  it  was  bright,  clean-tasting,  and  much  improved.  It  was 
racked  a^ain,  and  four  months  later  showed  little  change.  At  twenty  months  it  was 
bright,  with  pleasing  but  not  marked  flavor,  of  fair  quality,  but  lacking  in  body  and 
character.  Eight  months  later  it  showed  considerable  improvement.  At  six  years  and 
four  months  it  was  in  good  condition,  was  smooth,  agreeable,  and  mature,  but  with  little 
aroma  or  flavor. 

No.  1244.  Pedro  Jimeves,  from  Fresno.  Received  August  26, 1890,  in  good  condition, 
but  not  quite  mature.  The  must  showed  21.2,:  of  solid  contents  by  spindle  and  0.41^^.  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  66°,  and  the  maximum  reached 
was  83°,  on  the  third  day.    On  the  third  day  the  wine  was  fortified. 

At  three  months  the  wine  was  nearly  clear,  with  less  aromn  and  fiavor  than  the 
Palomino  from  Fresno,  but  still  very  j)leasing.  The  acidity  was  low,  but  there  was  too 
much  sweetness.  Two  months  later  it  was  bright,  with  good,  delicate  aroma,  less  pro- 
nounced than  the  Palomino,  but  more  delicate.  The  wine  was  racked,  and  put  in  the 
heating-chamber,  at  a  temperature  of  110°,  for  three  months.  At  ten  months  it  was  in 
good  order,  with  good  Sherry  aroma  and  flavor,  but  not  of  marked  character.  It  was 
racked  for  the  third  time,  and  at  seventeen  months  it  was  bright.,  clean-tasting,  and 
agreeable,  but  too  sweet,  it  was  racked  again,  and  at  three  years  and  ten  months  was 
still  in  good  order.  Four  months  later  it  was  nearly  mature,  and  was  a  good  wine  but 
for  an  excess  of  sweetness  and  a  slight  bitterness;  it  was  put  in  glass.  At  five  years 
and  five  months  it  was  a  good,  clean-tasting  Shefry,  with  rather  more  bouquet  than  the 
Palomino,  but  less  marked  "rancio  "  taste. 

No.  1362.  Pedro  Jimenes,  from  Mission  San  .Tos6.  Received  October  14,  1890,  in  fair 
condition.  The  must  showed  22.3',^  of  solid  contents  by  spindle  and  0.42/;  of  acid.  The 
temperature  of  the  grapes  at  crusliing  was  66°,  and  the  maximum  of  82°  was  reached  on 
the  third  day.    On  the  fourth  day  the  wine  was  fortified  while  still  a  little  sweet. 

At  three  months  the  wine  was  bright,  with  faint  aroma  and  fair  flavor,  rather  too 
light,  and  the  alcohol  not  well  blended.  A  week  later  it  was  racked  and  put  in  the 
heating-chamber,  at  a  temperature  of  110°,  for  three  months.    At  eight  months  it  was 
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bright  and  much  improved  in  bouquet  and  flayor,  clean-tasting,  fruity,  and  well  flieivored. 
At  this  date  it  was  racked.  At  sixteen  months  it  was  in  very  good  condition,  with  good 
bouquet  and  flavor,  rather  low-bodied,  but  otherwise  a  good  Sherry.  After  this  the 
wine  did  not  keep  well,  on  account  of  the  smallness  of  the  Keg. 

No.  1404.  Fedro  Jimenety  from  Cupertino.  Received  October  23,  189^  in  good  con- 
dition, but  not  quite  mature.  The  rrpening  was  irregular.  The  must  snowed  19.7%  of 
solid  contents  by  spindle  and  0.47%  of^acid.  The  temperature  at  crushing  was  66^,  and 
the  maximum  reached  was  82^,  on  the  third  day.  It  was  fortified  on  the  third  day 
while  still  sweet. 

At  three  months  the  wine  was  bright,  but  thin  and  vapid.  It  was  racked,  and  two 
months  later  refortified.  At  seven  months  it  was  put  in  the  heating-chamber,  at  a  tem- 
perature of  105°,  for  three  months.  After  this  it  did  not  improve,  but  remained  a  poor 
wine  without  quality.    It  was  thin,  flavorless,  abd  unpleasing. 

No.  1502.  Pedro  JiineneSj  from  Fresno.  Received  September  25, 1891,  in  good  condition. 
The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.45%  of  acid.  The  temperature 
of  the  must  at  crushing  was  70°,  and  the  maximum  reached  was  75°,  on  the  third  day. 
The  fermentation  was  slow,  and  on  the  seventh  day,  when  the  wine  was  fortified,  it  was 
still  sweet  Half  of  the  must  was  used  for  a  special  fermentation,  as  follows:  On  the 
second  day  the  must  was  fortified  to  6%  of  alcohol ;  on  the  third  day  the  maximum 
temperature  of  78°  was  reached  ;  on  the  fourth  day  1%  of  alcohol  was  added.  The  fer- 
mentation continued  slowly  for  fifteen  days,  when  the  fortifying  was  completed. 

No.  1502  (ordinary  fermentation).  At  four  months  the  wine  was  full-flavored  and 
rather  too  sweet  A  month  later  it  was  racked  for  the  second  time,  and  at  six  months 
was  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°.  At  two  years  and 
ten  months  it  differed  little  from  No.  1602a,  but  was,  if  anything,  not  quite  so  good. 
Four  months  later,  when  it  was  bottled,  it  was  a  little  too  sweet.  At  four  years  and  fi  ve 
months  the  wine  was  clean-tasting,  neutral,  still  immature,  but  promising. 

No.  1502a  (special  fermentation).  At  four  months  the  wine  was  bright  full-flavored, 
and  of  medium  sweetness.  A  month  later  it  was  racked,  and  at  six  months  was  put  in 
the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  At  two  years 
and  ten  months  it  was  a  very  agreeable  Sherry,  with  good  bouquet  and  flavor  or  dis- 
tinctive Sherry  character,  but  not  quite  perfect  in  after-taste.  Four  months  later  it  was 
bottled ;  it  was  very  good,  but  had  a  sliglit  bitterness.  At  four  years  and  five  months  it 
differed  little  from  No.  1502. 

No.  1606.  Pedro  Jimenes,  from  Mission  San  Jos^.  Received  October  28, 1891,  in  poor 
condition,  many  jgrapes  being  moldy.  The  temperature  of  the  grapes  at  crushing  was 
68°.  and  the  maximum  reached  was  81°,  on  the  third  day.  The  must  showed  24.8%  of 
solid  contents  by  spindle  and  0.49%  of  acid.  The  wine  was  fortified  on  the  fourth  day. 
'  At  three  months  the  wine  was  clear,  with  full  sweetness,  but  not  much  flavor.  A 
month  later  it  was  racked,  and  at  five  months  was  put  in  the  heating-chamber,  at  a  tem- 

gerature  of  from  90°  to  95°,  for  three  months.  At  two  years  and  nine  months  it  was 
right,  of  good,  clean  taste,  agreeable  aroma  and  flavor,  but  little  Sherry  character. 
Four  months  later  it  had  improved,  and  was  put  in  glass.  At  four  years  and  four 
months  it  was  a  fair  Sherry,  with  good  flavor,  but  not  mature,  and  lacking  in  delicacy 
of  aroma. 

No.  1670.  Pedro  JimeneSf  from  Tulare  station.  Received  September  19, 1892,  in  good 
condition,  and  of  good  quality.  The  must  showed  22.6^  of  solid  contents  by  spindle 
and  0.33%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  maximum 
reached  was  77°,  on  the  fourth  day.  The  wine  was  fortified  on  the  sixth  day  while  still 
a  little  sweet. 

The  wine  was  clear  at  three  weeks,  and  was  racked.  At  three  months  it  was  bright 
and  well  flavored,  but  too  dry.  It  was  racked  again,  and  at  six  months  was  refortified 
and  sweetened.  At  thirteen  months  it  was  racked  again,  and  put  in  the  heating-cham- 
ber, at  a  temperature  of  from  90°  to  95°.  for  three  months.  At  two  years  it  was  in  good 
order,  with  full  flavor  and  aroma,  good  body,  sufficient  sweetness  and  alcohoL  altogether 
an  agreeable  Sherry,  and  maturing  quickly.  At  three  years  and  five  months  it  was  a 
very  good  Sherry,  of  clean  taste,  full  aroma,  and  nearly  mature. 

No.  1779.  Pedro  Jimenes,  from  Mission  San  Jos€.  Received  October  18, 1892,  in  good 
condition.  The  must  showed  2&.15%  of  solid  contents  by  spindle  and  0.50%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  62°,  and  the  maximum  reached  was  80°,  on 
the  third  day.  On  the  sixth  day  the  wine  was  nearly  dry,  and  on  the  seventh  day  it  was 
racked  off  the  thick  lees. 

In  three  weeks  the  wine  was  clear  and  perfectly  dry.  At  one  month  it  was  racked 
and  taken  to  the  cellar.  At  three  months  it  was  bright,  with  some  aroma,  good  flavor, 
medium  acid,  and  good  body;  in  general,  very  agreeable.  Two  months  later  it  was  in 
perfect  condition,  and  was  a  good,  clean-tasting  wine.  It  was  racked  for  the  third  time, 
and  at  eight  months  it  had  retained  its  good  quality  and  was  superior  to  No.  1780,  Palo- 
mino. Tastings  at  ten  and  fourteen  months  showed  gradual  development  and  the 
acquirement  of  some  bouquet  At  fifteen  months  it  was  bottled.  Two  years  after 
bottling  it  had  made  no  deposit  in  the  bottles,  and  was  a  good,  neutral,  clean-tasting 
wine,  somewhat  lacking  in  bouquet,  but  fully  mature. 

No.  1853.  Pedro  Jimenes^  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  15, 1893,  in  good  condition.    The  bunches  were  large  and  loose ;  the 
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berries  of  good  size,  not  matare.    The  mnst  showed  19.8%  of  solid  contents  by  spindle 
and  0.58%  ox  acid. 

No.  1900.  Pedro  Jimene9y  from  Tulare  station.  Eeceived  September  29, 1883,  in  good 
condition,  but  not  quite  mature.  The  bunches  and  berries  were  both  laree,  and  of  Terr 
fine  appearance*  Tne  must  showed  22.T/  of  solid  contents  by  si>indle  ana  0.41y^  of  acid. 
The  grapes  were  mixed  with  No.  1901,  Malmsey,  from  Tulare,  in  the  proportion  of  GO 
lbs.  of  the  former  to  72  lbs.  of  the  latter.  The  temperature  of  the  grapes  at  crushing 
was  06^,  and  the  maximum  reached  was  78°,  on  the  tnird  day. 

The  wine  was  nearly  dry  on  the  fourth  day.  At  one  month  it  was  clear,  of  good 
aroma  and  pleasing  flavor,  and  was  racked  and  taken  to  the  cellar.  At  four  months  it 
was  in  good  condition,  with  marked  aroma  and  good  body.  A  month  later  it  was  racked 
for  the  second  time,  and  at  seven  months  it  was  a  wine  of  eood  character,  fresh-tasting 
and  pleasant.  At  eleven  months  it  had  developed  well  and  retained  its  good  qualities. 
At  twelve  months  it  was  one  of  the  best  of  the  Tulare  wines.  At  seventeen  months  it 
had  changed  little  and  was  nearly  mature.  Three  months  later  it  was  bottled.  At  two 
vears  ana  five  months  it  was  bright  and  without  deposit  in  the  bottles.  It  was  very 
Iresh  and  clean-tasting,  and  had  developed  a  good  bouquet.  The  Malmsey  had  given  it 
a  slight  Muscat  aroma. 

No.  1916.  Pedro  Jimenes,  from  Paso  Robles  station.  Received  October  7, 1883,  in  good 
condition.  The  bunches  were  large,  irregular,  and  loose;  the  berries  over  average  in 
size,  slightly  oval  and  crisp.  The  grapes  were  quite  matare.  The  must  showed  21.5%  of 
solid  contents  by  spindle  and  0.40%  of  acid.  The  temperature  of  the  grapes  at  crushing 
was  68°,  and  the  maximum  reached  was  78°,  on  the  third  day.  On  the  seventh  day  the 
wine  was  fortified  while  still  sweet. 

At  two  months  the  wine  was  bright,  but  flat  and  too  dry.  At  eight  months  it  was 
racked  for  the  second  time,  and  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  95°,  for  three  months.  At  eleven  months  it  was  racked  again.  At  lourteen  months 
it  was  in  good  order  and  much  improved ;  its  flavor  and  aroma  were  good,  but  it  was  too 
alcoholic.  At  two  y;ears  and  four  months  it  was  bright,  still  raw,  but  full  flavored,  clean- 
tasting,  and  promising. 

No.  2036.  Pedro  JimeneSf  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  31, 1893,  in  good  condition.  The  bunches  were  very  large,  conical,  winded,  loose ; 
the  berries  varying  from  very  large  to  very  small  in  the  same  bunch,  crisp,  juicy,  very 
sweet,  and  quite  mature.  The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.47% 
of  acid. 

PALOMINO. 

(See  Vit.  Rept  1883-85,  p.  131 ;  1885-86»  p.  105.) 
Synonyms :  Listan ;  Temprano ;  Tempranilla ;  Golden  Chasselas  (Galiiomla). 

It  is  from  this  variety  that  the  bulk  of  the  Manzanillas  and  dry 
export  Sherries  of  southwestern  Spain  are  made.  It  is  also  used  exten- 
sively in  Malaga,  both  for  wine-making  and  for  the  table.  In  Granada 
and  other  parts  of  southern  Spain  it  is  planted  chiefly  as  a  table-grape, 
for  which  purpose  it  is  much  esteemed.  It  is  also  used  to  a  more  limited 
extent  for  the  production  of  the  sweeter  wines  of  Cadiz,  but  generally 
in  connection  with  Pedro  Jimenez  or  some  other  variety. 

Description. — Vigorous  in  all  fairly  productive  soils;  leaves  medium 
to  large,  five-lobed,  upper  sinuses  wide  at  the  base  and  often  closed 
above,  upper  surface  loose,  woolly  when  young,  soon  becoming  glabrous, 
lower  surface  densely  and  permanently  white- woolly;  bunches  medium 
to  large,  irregular,  loose;  berries  large,  round,  or  flattened  vertically, 
crisp,  and  fleshy. 

The  Palomino  has  established  itself  as  a  valuable  grape  for  some  parts 
of  California.  It  has  been  used  for  the  production  of  dry  wine  in  some 
of  the  cooler  localities,  but  not  with  great  success.  It  is  a  good  and 
regular  bearer,  but  the  wine  in  such  localities  is  lacking  in  freshness 
and  quality.  The  chemical  composition  of  the  must  shows  it  to  retain 
its  European  characteristics  in  California,  and  that  it  is  essentially  a 
Sherry  or  sweet-wine  grape.  It  attains  a  high  percentage  of  sugar  even 
in  the  coast  counties,  is  very  regular  in  its  ripening,  and  never  exhibits 
excess  of  acid.     The  average  composition  of  the  must  at  Mission  San 
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Jose  and  at  Cupertino  has  been  22.6%  of  sugar  and  0.41%  of  acid;  at 
Fresno  and  Tulare,  23.9%  of  sugar  and  0.29%  of  acid;  at  Paso  Robles, 
21.3%  of  sugar  and  0.39%  of  acid;  at  Amador,  23.0%  of  sugar  and  0.43% 
of  acid.  It  cannot,  therefore,  be  recommended  for  the  production  of 
light  or  dry  wines  in  any  locality,  on  account  of  its  lack  of  acid  and 
freshness.  Of  all  the  true  Sherry  grapes,  however,  it  is  the  one  which 
is  most  suited  to  the  cooler  localities.  It  ripens  earlier  and  more  regu- 
larly than  the  Pedro  Jimenes  and  Mantuo,  and  makes  a  good,  sweet 
Sherry,  even  in  the  coast  counties.  It  has  a  distinctive  natural  aroma, 
which  is  lacking  in  most  of  the  other  Sherry  grapes,  but  which  decreases 
with  age.  As  a  grape  for  sweet  wine  or  Sherry,  it  can  be  well  recom- 
mended for  any  except  the  very  late  localities  and  those  where  the  soil 

is  too  poor. 
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No.  683.  PaJomtno,  from  R.  Wegener,  Livermore.  The  grapes  arrived  September  16, 
1887,  and  were  worked  the  following  day.  Their  condition  was  good,  so  far  as  transpor- 
tation was  concerned,  but  many  of  the  berries  were  half-dried  and  some  rotten  and 
fermenting.  They  were  picked  over  before  crushing.  The  bunches  were  very  character- 
istic, large,  loose,  with  many  pendent  branches;  there  was  very  little  coulure;  the 
berries  were,  on  the  average,  small,  but  very  unequal,  strictly  globular,  bronzed  on  the 
exposed  side,  thick-skinned,  sweet,  and  low  in  acid.  The  must  showed  22.6%  of  solid 
contents  by  spindle  and  0.38%  of  acid.  The  must  from  80  lbs.  was  crushed,  ana  reached 
a  maximum  temperature  of  81®  on  the  third  day.  The  grapes  yielded  juice  at  the  rate 
of  150  gals,  per  ton. 

Ten  days  after  crushing  the  wine  was  drawn  off  from  the  thick  lees,  and  at  three 
months  was  bright,  with  some  aroma,  sound  and  agreeable.  It  was  racked  for  the  second 
time  at  four  months;  and  at  eight  months,  the  lees  showing  some  unsound  germs,  it 
was  racked  again  and  pasteurized.  Six  weeks  later  it  was  clear  and  had  developed 
some  bouquet ;  the  acid  was  moderate,  but  slightly  sharp.  At  sixteen  months  the  wine 
was  distilled  for  brandy. 

No.  688.  PcUominOf  from  Cupertino.  The  grapes  were  received  October  6,  1887,  and 
crushed  the  following  day.  They  were  in  good  condition ;  the  bunches  large  and  com- 
pact, the  berries  generally  large,  but  some  small  and  deeply  colored ;  there  was  little 
coulure.  The  must  showed  19.57%  of  solid  contents  by  spindle  and  0.87%  of  acid.  The 
maximum  temperature  reached  during  fermentation  was  85°,  on  the  thira  day.  The  113 
lbs.  of  grapes  crushed  yielded  must  at  the  rate  of  158  gals,  per  ton. 

In  three  weeks  the  wine  was  drawn  off  from  the  thick  lees.  At  two  months  it  was 
clear,  of  good  aroma,  medium  and  agreeable  acid,  sound,  and  well  advanced.  At  seVen 
months  the  wine  was  racked  and  pasteurized  for  safety.  At  seven  months  it  was  a  neutral 
wine  of  moderate  acid  and  rather  backward  development.  At  fifteen  months' it  was 
distilled  for  brandy. 

No.  727.  PaJominOt  from  Mission  San  Jos6.  The  grapes  were  received  October  13, 1887, 
and  worked  the  following  day.  They  were  in  fair  condition,  but  of  very  uneven  degrees 
of  development,  being  from  vines  of  various  ages.  The  berries  were,  on  the  average, 
40%  larger  than  those  of  No.  683,  Palomino,  from  Livermore.  Some  of  the  berries  were 
dried  to  raisins  and  some  were  sunburned.  The  must  showed  22.0%  of  solid  contents  by 
spindle  and  0.35%  of  acid.  The  fermentation  reached  its  maximum  on  the  third  day  at 
a  temperature  of  86°,  and  was  finished  on  the  thirteenth  day.  The  yield  from  98.8  lbs. 
crushed  was  at  the  rate  of  120  gals,  per  ton. 

Three  weeks  after  crushing  the  wine  was  drawn  off  from  the  thick  lees.  Three  weeks 
later  it  was  still  turbid,  but  snowed  good  quality ;  the  acid,  however,  was  rather  suspi- 
cious. An  examination  of  the  lees  showed  the  presence  of  improper  germs,  so  the  wine 
was  racked  off  and  pasteurized.  At  eight  months  it  was  clear,  much  improved,  a  light 
wine  with  some  bouquet.  It  was  racked  again,  and  at  fifteen  months  was  distilled  for 
brandy. 

No.  728.  PalominOf  from  Cupertino.  The  grapes  were  received  October  14. 1887,  and 
crushed  the  same  day.  The  lot  was  in  excellent  condition,  and  mature.  The  bunches 
were  very  large  and  fine,  and  showed  very  little  coulure ;  one  bunch  weighed  nearlv  2 
lbs.  The  berries  were  very  large,  and  of  good  flavor.  The  must  showed  23.3%  of  solid 
contents  by  spindle  and  0.47%  of  acid.  The  102.3  lbs.  crushed  yielded  at  the  rate  of  137 
gals,  per  ton.  The  temperature  of  the  grapes  at  crushing  was  68.5°,  and  the  maximum 
reached  was  82°,  on  the  third  day. 

Two  weeks  after  crushing  the  wine  was  drawn  off  from  the  thick  lees.  At  two  months 
the  wine  was  still  cloudy,  with  good  acid  and  some  aroma.  The  lees  showed  some 
unsound  ferments,  so  the  wine  was  racked  and  pasteurized.  At  eight  months  the  wine 
was  clear,  had  developed  some  bouquet,  but  was  not  quite  clean-tasting,  and  had  less 
Sherry  taste  than  No.  765.  At  this  date  it  was  racked  again,  and  at  fifteen  months  it 
was  distilled  for  brandy. 

No.  766.  Palomino,  from  Cupertino.  Received  October  21^1887,  in  fair  condition.  The. 
bunches  were  large,  but  much  coulured ;  the  berries  uneven  in  size,  and  on  some  bunches 
abortive  and  dried  up  before  maturity.  The  must  showed  23.09%  of  solid  contents  by 
spindle  and  0.42%  of  acid.  The  93  lbs.  crushed  yielded  iuice  at  the  rate  of  120.9  gals,  per 
ton.  The  temperature  of  the  grapes  at  crushing  was  74°,  and  the  maximum  reached  was 
83°,  on  the  second  day. 

At  two  months  the  wine  was  still  a  little  cloudy ;  it  had  but  little  aroma,  and  had  a 
suspicious  taste.  A  microscopic  examination  of  tne  lees  showed  unsound  germs,  so  the 
wine  was  racked  and  pasteurized.  At  eight  months  it  had  improved  very  much,  had 
developed  some  bououet  and  a  full  Sherry  taste,  but  was  not  quite  clean-tasting.  It 
was  racked  again,  ana  at  fifteen  months  distilled  for  alcohol. 

No.  952.  palomino,  from  Cupertino.  Received  November  7,  1888,  in  excellent  con- 
dition, and  mature.  The  bunches  were  loose  and  the  berries  of  good  size.  The  must 
showed  21.57%  of  tfolid  contents  by  spindle  and  0.18%  of  acid.  The  105  lbs.,  which  were 
crushed  on  the  day  they  arrived,  yielded  7  gals,  of  wine,  being  at  the  rate  of  133  gals,  per 
ton.  The  temperature  of  the  grapes  at  crushing  was  70°.  and  the  maximum  reached 
was  84°,  on  the  third  day.    The  wine  was  dry  on  tne  twelfth  day. 
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At  three  weeks  the  wine  was  racked  and  taken  to  the  ceUai*.  At  three  months  it  was 
not  quite  clear,  but  was  sound  and  ^ood,  and  had  some  flavor  and  bouquet.  At  five 
months  the  lees  were  sound,  but  at  six  months  they  showed  some  unsound  germs,  so 
the  wine  was  pasteurized  Two  months  after  pasteurizing  it  was  racked ;  it  was  clear 
and  tasted  sound.  At  nine  months  it  was  bright,  with  marked  and  agreeable  flavor,  full 
acid,  clean  taste,  and  advanced  development.  At  fourteen  months  tne  wine  in  the  keg 
was  in  good  condition.  Some  bottled  at  four  months  was  sound,  but  tasted  flat ;  some 
bottled  at  eight  months  was  very  good,  but  had  less  boucjuet  than  that  in  the  keg.  At 
fifteen  montns  the  wine  was  mature,  and  was  bottled ;  it  was  in  good  condition,  and 
showed  less  character  and  more  acid  tnan  No.  951,  the  imported  Palomino.  At  two  years 
and  four  months  the  bottled  wines  were  tasted.  That  bottled  at  four  months  was 
spoiled.  There  was  little  difference  between  tbat  bottled  at  eight  months  and  that  bot- 
tled at  fifteen— both  were  bright  of  agreeable,  neutral  fiavor,  little  bouquet,  and  low 
body.  After  this  the  earlier  bottled  wines  deteriorated.  That  bottled  later  improved 
for  about  a  year,  acaulring  a  "  gofit  de  ranee,*'  but  after  that  deteriorated,  and  at  seven 
years  had  contracted  a  "mousy"  taste. 

No.  1041.  Palomino,  from  Fresno.  Received  September  6, 1889,  in  fair  condition.  The 
bunches  were  of  medium  size,  very  ripe,  but  not  dried.  They  were  crushed  on  the  day 
they  arrived,  and  yielded  at  the  rate  of  146  gals,  per  ton.  The  temperature  of  the  grapes 
at  crushing  was  7(r,  and  the  maximum  reached  was  84^,  on  the  fourth  day.  On  the  sixth 
day  the  wine  had  fermented  sufficiently,  and  was  fortified. 

At  four  months  the  wine  was  clear  and  of  agreeable  aroma  and  flavor,  with  rather  too 
much  acid,  but  giving  promise  of  good  quality.  It  was  racked,  and,  being  too  dry,  was 
sweetened  by  the  addition  of  a  small  quantity  of  rock-candy.  A  month  later  it  was  put 
in  the  heating-chamber,  at  a  temperature  of  from  90^  to  96°,  for  three  months.  At  nme 
months  it  was  racked  for  the  third  time ;  it  was  bright,  of  good  amber  color,  and  good 
quality.  At  thirteen  months  it  was  in  good  condition,  and  showed  much  improvement 
in  bouquet  and  fiavor.  At  twenty-two  months  it  was  clear,  full-flavored,  and  well 
developed.  At  six  years  it  was  in  good  order,  and  mature.  It  was  a  very  smooth,  clean- 
tasting,  sweet  Sherry,  full-flavored,  and  with  some  bouquet. 

No.  1171.  Palomino,  irom  Mission  San  Jos^.  Received  October  16, 1889,  in  good  con- 
dition, and  mature.  The  grapes  were  crushed  the  same  day,  and  yielded  at  the  rate  of 
144  gals,  per  ton.  The  temperature  of  the  grapes  at  crushing  was  63.5°,  and  the  maxi- 
mum reached  was  81°,  on  the  third  day.  On  the  second  day,  when  the  temperature  had 
risen  to  77°,  0.25  gal.  of  spirits  at  73%  was  added  to  the  3.6  gals,  of  must.  On  the  third 
day  0.125  gal.  was  added,  and  on  the  seventh  day  the  final  addition  of  spirits  was  made. 

At  four  months  the  wine  was  clear,  clean-tasting,  and  agreeable,  but  without  much 
character.  A  week  later  it  was  put  in  the  heating-chamber,  at  a  temperature  of  from  90° 
to  95°.  At  eight  months  it  was  racked  for  the  second  time ;  it  wi^s  bright  and  showed 
much  general  improvement.  Four  months  later  it  was  in  good  condition  and  was  get- 
ting on  well.  At  twenty-one  months  it  was  bright  and  good,  but  slightly  bitter.  At  two 
years  and  five  months  it  had  developed  into  a  fair  Sherry,  but  was  still  rather  raw. 
Four  years  later  it  was  in  good  condition,  smooth  and  clean-tasting,  with  good  Sherry 
flavor  and  more  character  than  No.  1191,  Pedro  Jimenes,  from  Cupertino. 

No.  1198.  Palomino,  from  Cupertino.  The  grapes  were  received  October  24, 1889,  in 
fair  condition,  and  mature.  They  were  crushed  the  same  day,  and  yielded  at  the  rate  of 
160  gals,  per  ton.  The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.22%  of  acid. 
The  temperature  of  the  grapes  at  crusning  was  68°,  and  the  maximum  reached  was 
76.5°,  on  the  third  day. 

The  wine  was  racked  at  two  weeks,  and  at  six  weeks  was  bright,  of  agreeable  flavor 
and  aroma :  it  was  racked  and  taken  to  the  cellar,  but  after  this  it  deteriorated,  and  at 
three  montns  the  odor  was  not  good,  the  lees  showed  secondary  ferments,  and  the  wine 
had  to  be  pasteurized.  At  ten  months  it  had  improved,  was  smooth  and  agreeable,  but 
not  quite  clear,  and  was  of  inferior  aroma.  After  this  it  deteriorated,  and  at  sixteen 
montns,  though  it  was  bright,  it  had  suffered  from  the  smallnens  of  the  keg  and  had  to 
be  put  in  glass.  It  changed  little  in  glass  for  some  time,  but  was  evidently  of  such  poor 
keeping  qualitj'  that  it  was  thrown  away. 

No.  1239.  Palomino  (Golden  Chasselas),  from  Margherita  Vineyard,  Fresno.  Received 
August  26, 1890.  in  good  condition,  and  mature.  The  must  showed  23.9%  of  solid  contents 
by  spindle.  The  fermentation  continued  for  three  days,  at  the  end  of  which  time  the 
murk  was  fortified  while  still  sweet.    The  maximum  temperature  reached  was  82°. 

At  three  months  after  crushing  the  wine  was  bright,  pK>sses8ed  of  a  good  aroma,  full 
flavor,  low  acid,  and  too  much  sugar.  At  five  months  it  was  still  in  good  order,  but 
was  too  low  in  alcohol,  and  was  therefore  refortified.  At  seven  months  it  was  racked 
for  the  second  time,  and  placed  in  the  heating-chamber,  at  a  temperature  of  105°,  where 
it  was  kept  for  three  months.  At  seventeen  months  the  wine  was  in  first-class  condition, 
had  a  good  fiavor,  but  had  lost  some  of  its  aroma. 

No.  1311.  Palomino  (Golden  Chasselas),  from  J.  T.  Doyle,  Cupertino.  Received  Octo- 
ber 10, 1890,  in  fair  condition ;  very  fine  grapes,  but  most  of  the  bunches  had  a  few  rotten 
berries.  The  must  showed  20.85%  of  solid  contents  by  spindle.  The  fermentation  was 
cool  and  somewhat  prolonged,  lasting  over  eight  days. 

At  one  month  the  wine  was  nearly  clear,  possessed  of  a  marked  aroma,  agreeable  flavor, 
and  full,  pleasing  acid.  At  two  months  it  was  racked  for  the  second  time,  and  a  month 
later,  the  lees  showing  some  lactic  germs  and  the  taste  beg^ning  to  be  aff^ted,  it  was 
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paateorixed.  Afe  seyen  montbi  it  was  clear  and  had  improved,  bat  still  had  a  faint  sus- 
picion of  lactic  taint  in  the  odor.  At  fonrteen  months  the  lactic  ferment  had  quite  dis- 
appeared, and  the  wine  had  some  bouquet  and  full  flavor ;  it  was  mature,  or  nearly  so. 
1^0  months  later  the  wine  was  in  good  condition,  having  been  racked  four  times,  and 
was  bottled.  At  two  years  the  bottled  wine  was  clear,  somewhat  deficient  in  bouquet 
and  freshness,  but  of  good  flavor  and  body. 

No,  1397.  PalominOy  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analvsis  arrived 
October  21, 1800,  in  fair  condition,  and  mature.  The  must  showed  24.6%  of  solid  contents 
by  spindle. 

No.  1428.  PalominOf  from  Mission  San  Jos^.  A  sample  for  must  analysis  arrived 
October  81, 1800,  in  fair  condition ;  perfectly  mature,  and  a  few  of  the  grapes  dried  up. 
The  must  showed  28.0%  of  solid  contents  by  spindle. 

No.  1476.  PalominQ,  from  Margherita  Vineyard,  Fresno.  Received  August  81,  1881. 
in  sood  condition.  The  must  showed  24.1%  of  solid  contents  by  spindle  and  0.86%  of 
ncia.  The  grapes  were  crushed  the  day  of  arrival,  and  the  must  divided  into  two  lots, 
which  were  fermented  separately. 

No.  1476.  The  temperature  of  the  must  at  crushing  was  65°,  and  the  maximum 
reached  was  76°,  on  the  third  day.  On  the  sixth  day  tne  wine  was  fortified.  At  four 
months  it  was  bright,  full-flavored,  dean-tasting,  and  with  very  little  sweetness.  At  five 
months  it  was  racked  for  the  second  time,  and  a  month  later  put  in  the  heating-chamber, 
at  a  temperature  of  from  90°  to  95°.  for  three  months.  At  two  years  and  ten  months  it 
was  in  good  condition,  with  full  navor  and  aroma,  but  slightly  bitter.  Four  months 
later  it  snowed  the  effect  of  being  in  so  small  a  keg;  the  sweetness  had  increased  very 
much  by  condensation,  so  the  wine  was  put  in  glass.  At  four  years  and  five  months  it 
was  a  full-flavored,  agreeable  Sherry,  but  tasted  of  the  keg. 

No.  1476a.  The  temperature  of  the  grapes  at  crushing  was  65°.  The  must  was  forti- 
fied to  5%  of  alcohol  before  the  fermentation  commenced.  The  maximum  temperature 
reached  was  73J^°,  on  the  fourth  day.  On  the  eleventh  day  the  wine  was  still  fermenting 
a  little,  and  as  sufiicient  sugar  had  been  eliminated,  the  spirits  necessary  to  complete 
fortifying  were  added.  At  four  months  the  wine  was  bright,  full-flavored,  and  clean- 
tasting,  with  moderate  sweetness ;  differed  little  from  No.  1476.  A  month  later  it  was 
racked,  and  at  six  months  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to 
95°,  for  three  months.  At  fourteen  months  it  was  in  good  order,  full-flavored,  a  rather 
good  Sherry,  with  the  peculiar  Palomino  flavor.  The  sweetness  had  increased  consider- 
.  ably  by  evaporation.  At  this  age  it  was  put  in  glass  and  loosely  stoppered.  At  four 
years  and  five  months  it  differed  little  from  No.  1476,  and  was  still  somewhat  raw  and 
immature. 

N  o.  1519.  PalominOy  from  Mission  San  Jos4.  A  sample  for  must  analysis  was  received 
October  1, 1881,  in  good  condition,  but  not  mature.  The  must  showea  25.45%  of  solid 
contents  by  spindle  and  0.53%  of  acid. 

No.  1654.  Palomino,  from  Paso  Robles  station.  Received  September  16, 1892,  in  good 
condition.  The  grapes  and  bunches  were  very  small  for  the  variety.  The  must  showed 
2L8%  of  solid  contents  by  spindle  and  0.39%  of  acid.  The  temperature  of  the  grapes  at 
crushing  was  68°,  and  the  maximum  reached  was  75°,  on  the  third  day.  On  the  fourth 
day  the  wine  was  fortified. 

At  three  weeks  the  wine  was  clear,  and  was  racked.  At  three  months  it  was  bright, 
clean-tasting,  nearly  dry,  and  with  low  acid.  At  six  months  it  was  refortifled,  sweetened 
by  the  addition  of  a  little  rock-candy,  and  put  in  the  heating-chamber,  at  a  temperature 
-  of  from  90°  to  95°,  for  three  months.  At  ten  months  it  was  bright;  it  had  the  distinc- 
tive Palomino  flavor,  but  had  not  yet  developed  much  "rancio."  Seventeen  months 
later  it  had  improved,  but  was  lacking  in  delicacy.  At  three  years  and  five  months  it 
was  in  good  condition :  the  "  rancio"  taste  was  well  developed,  and  the  wine  was  a  full- 
flavored  Sherry  of  good  quality.  * 

No.  1671.  PalominOf  from  Tulare  station.  Received  September  19, 1892,  in  very  good 
condition,  and  mature.  The  must  showed  23.7%  of  solid  contents  by  spindle  and  0.32% 
of  acid.  The  temperature  of  the  grapes  at  crushing  was  65°,  and  the  maximum  reached 
was  82°,  on  the  third  day.    The  wine  was  fortified  on  the  sixth  day. 

In  three  weeks  the  wine  was  clear,  and  was  racked.  At  three  months  it  was  bright 
and  of  good  flavor,  but  too  dry.  At  six  months  it  was  sweetened  by  the  addition  of  a 
little  rock-candy,  and  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°, 
for  three  months.  At  ten  months  it  was  bright,  but  still  very  raw.  At  two  years  it  was 
in  good  order,  with  full  aroma  and  strong,  characteristic  flavor.  Diluted  with  one  third 
Beba  to  soften  it  and  dilute  its  somewhat  too  prominent,  flavor,  it  made  a  good  Sherry. 
At  three  years  and  five  months  it  was  in  good  order,  more  highly  flavored  than  No.  1670, 
Pedro  Jimenes,  but  less  delicate  and  less  mature. 

No.  1780.  Palomino,  from  Mission  San  Jos^.  Received  October  15,  1892,  in  fair  con- 
dition, but  not  mature.  The  must  showed  20.5%  of  solid  contents  by  spindle  and  0.55%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  58°,  and  the  maximum  reacned 
was  81°,  on  the  tnird  day.  On  the  seventh  day  the  wine  was  dry  and  was  drawn  off  from 
the  thick  lees. 

In  three  weeks  the  wine  was  clear,  and  at  one  month  it  was  racked  for  the  second 

time.    At  three  months  it  was  bright,  of  rather  good  aroma  and  flavor,  medium  acid 

and  body.    Two  months  later  it  was  In  first-class  condition  and  very  agreeable.    At  five 

months  it  was  racked  for  the  third  time,  and  remained  perfectly  bright  until  it  was 

.  bottled.    Tastings  at  eight,  ten,  and  fourteen  months  showed  gradual  improvement  and 
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qaick  maturine ;  the  wine  tasted  rather  green,  but  had  lull,  characteristic  flavor,  and 
Kept  well.  At  ntteen  months  it  was  mature,  and  was  bottled.  Two  years  after  bottling 
the  wine  was  bright  and  had  made  no  deposit  in  the  bottles ;  it  was  neutral,  lacking  in 
bouquet,  but  smooth  and  agreeable. 

No.  1843.  Palomino^  from  Tulare  station.  Received  September  12, 18d3,  in  good  con- 
dition. The  bunches  were  rather  small  and  straggling.  The  must  showed  21.95%  of  solid 
contents  by  spindle  and  0.38%  of  acid.  The  temperature  of  the  grapes  at  crushing  was 
65^,  and  the  maximum  reached  was  81°,  on  the  second  day.  The  wine  was  fortified  on 
the  second  day,  when  it  had  about  4%  of  solid  contents. 

At  three  months  the  wine  was  bright  and  of  moderate  sweetness.  It  was  racked  for 
the  second  time,  and  put  in  the  heating-cbtfmber,  at  a  temperature  of  from  90°  to  95°,  for 
three  months.  At  ten  months  it  was  racked  again.  At  two  years  and  five  months  it 
was  bright,  full  flavored,  but  still  raw  and  undeveloped. 

No.  1875.  PalominOf  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  good  condition.  The  bunches  varied  very  much  in  size ;  the  ber- 
ries were  large:  well-flavored,  and  nearly  mature.  The  must  showed  20.6%  of  solid  contents 
by  spindle  ana  0.47%  of  acid. 

No.  1979.  PcUominOf  from  Tulare  station.  Received  October  18j  1893,  in  good  condition. 
The  bunches  were  of  medium  size,  loose  and  irregular ;  the  hemes  large,  round,  or  flat- 
tened verticallv,  sweet,  and  with  very  little  acid.  The  must  showed  23.7%  of  solid  con- 
tents by  spindle  and  0.39%  of  acid.  The  temperature  of  the  must  at  crushing  was  61°, 
and  the  maximum  reached  was  78°,  on  the  third  day.  The  wine  was  fortified  on  the 
fifth  day.  At  two  months  the  wine  was  bright  and  had  about  the  ri^ht  amount  of 
sweetness ;  it  was  racked  for  the  second  time,  and  at  five  months  put  in  the  heating- 
chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  At  nine  months  it  was 
racked  for  the  third  time.  At  fourteen  months  it  was  in  good  order,  smooth,  and 
agreeable,  with  low  acid  and  good  flavor ;  in  general,  very  promising. 

No.  2019.  Palomino,  from  Mission  San  Jos4.  Received  October  26, 1893,  in  good  con- 
dition. The  bunches  were  large,  conical,  loose,  but  well  filled ;  the  berries  of  medium 
size,  round,  firm,  and  crisp,  but  not  hard  like  the  same  variety  from  l\ilare ;  the  grapes 
were  ripe^aniPof  agreeable  flavor.  The  must  showed  22.9%  of  solid  contents  bv  spindle 
and  0.61%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  62°,  and  the  maxi- 
mum reached  was  78°,  on  the  third  day.    The  wine  was  fortified  on  the  sixth  day. 

At  six  weeks  the  wine  was  bright  and  a  little  too  sweet.  It  was  racked  for  the  second 
time,  and  at  two  months  was  put  in  the  heating-chamber,  at  a  temperature  of  from  90° 
to  95°,  for  three  months.  At  ten  months  it  was  racked  for  the  third  time,  and  at  fourteen 
months  it  was  bright  and  in  good  order,  smooth  and  agreeable,  with  rather  too  much 
acid  and  not  so  much  flavor  as  the  Tulare  sample.  At  two  years  and  four  months  it 
showed  some  improvement;  it  was  a  good,  clean-tasting  wine,  and  had  develoi>ed  some 
Sherry  character. 

No.  2067.  Palomino,  from  Cupertino.  A  sample  for  must  analysis  was  received  Octo- 
ber 31,'  1893,  in  good  condition,  and  mature.  The  bunches  were  large,  irregularly  short, 
conical,  and  well  filled ;  the  berries  over  medium  in  size  and  well  flavored.  The  must 
showed  24.8%  of  solid  contents  by  spindle  and  0.47%  of  acid. 

BEBA. 
(See  Vit.  Rept.  1883-86,  p.  135.) 

This  variety  is  cultivated  over  a  wide  area  in  southwestern  Spain,  but 
nowhere  in  large  quantities.  It  is  used  to  some  extent  mixed  with  other 
grapes  in  the  production  of  wines,  but  is  esteemed  principally  as  a 
table-grape  and  for  keeping  through  the  winter.  In  parts  of  the  prov- 
ince of  Cadiz  it  is  used  for  the  production  of  raisins.  The  grapes  are 
dipped  in  lye  before  being  dried. 

Description. — The  vine  is  of  medium  size,  and  buds  early;  the  leaves 
are  over  average  in  size,  five-lobed,  with  shallow  sinuses,  the  lower  often 
wanting,  upper  surface  glabrous,  the  lower  with  a  little  close  wool; 
bunches  large,  irregular,  often  branching,  well-filled;  berries  medium 
to  large,  round,  hard,  and  fleshy,  without  distinct  flavor. 

The  Beba  resembles  very  much  the  Palomino  in  the  character  of  its 
grapes,  which  ripen  about  the  same  time  and  have  the  same  tendency 
to  be  low  in  acid.  It  has  shown,  on  the  average,  more  sugar  than  the 
Palomino,  but  this  may  be  accounted  for  by  the  fact  that  it  has  gener- 
ally borne  less.  As  to  the  quality  of  the  wine,  it  is  of  very  much  the 
same  character  as  that  of  the  Palomino,  but  is  rather  more  neutral  and 
quite  unfitted  for  the  manufacture  of  dry  wines. 
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RxcoBO  OF  Trsatmxnt. 

No.  1676.  Behci,  from  Tulare  station.  Received  September  21, 1802,  in  good  condition. 
The  must  showed  28.7^  of  solid  contents  by  spindle  and  0.26%  of  acid.  The  temperature 
of  the  grapes  at  crushing  was  69°.  and  the  maximum  reached  was  82°,  on  the  second  day. 
On  the  fourth  day  the  wine  was  fortified. 

In  two  weeks  the  wine  was  clear,  and  was  racked.  At  three  months  it  was  bright,  of 
good  flavor,  but  a  little  too  dry.  At  six  months  it  was  racked  for  the  third  time,  and 
was  sweetened  by  the  addition  of  a  little  rock-candy.  At  thirteen  months  it  was  put  in 
the  heating-chamber,  at  a  temperature  of  from  9(r  to  96°,  for  three  months.  At  two 
years  and  three  months  it  was  in  good  order,  with  full,  rich  flavor  and  good  body  and 
aroma—a  very  good  Sherry,  equalto  the  Pedro  Jimenes,  but  with  rather  less  aroma ;  a 
little  too  sweet.  Fourteen  months  later  it  had  changed  very  little ;  it  was  a  good 
Sherry,  but  not  quite  mature  and  a  little  bitter. 

Ko.  181&  Beba,  from  Tulare  station.  Received  September  4, 1883,  in  good  condition. 
The  bunches  were  large,  irregular,  fairly  compact,  but  not  compressed ;  the  berries  were 
round,  over  medium  in  size,  with  little  flavor,  but  mature.  The  must  showed  21.06%  of 
solid  contents  by  spindle  and  0.38%  of  acid.  The  temperature  of  the  grapes  at  crushing 
was  67°,  and  the  maximum  reached  was  83°,  on  the  third  day.  On  the  fourth  day  the 
wine  was  fortified  while  still  sweet. 

At  three  months  the  wine  was  bright  and  not  quite  sweet  enough.  It  was  racked  for 
the  second  time,  and  at  six  months  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  96°,  for  three  months.  At  ten  months  it  was  racked  for  the  third  time.  At  sixteen 
months  it  was  bright,  of  good  aroma,  smooth  and  agreeable,  but  still  raw.  At  two  years 
and  four  months  it  was  bright,  with  good,  marked  aroma  and  full  flavor,  but  little 
''rancio,"  still  undeveloped,  but  promising. 

Na  1864.  Bebt^  from  Amador  station.  A  sample  for  must  analysis  was  received  Sep- 
tember 16,  1893,  in  ^ood  condition,  and  mature.  The  bunches  were  rather  small  and 
straggling;  the  bernes  of  all  sizes.  The  must  showed  22.6%  of  solid  contents  by  spindle 
and  0.49%  of  acid. 

No.  1969.  Beba,  from  Paso  Robles  station.  A  sample  for  must  analysis  was  received 
October  14, 1883,  in  good  condition,  but  not  quite  mature.  The  bunches  were  of  medium 
size,  very  branching,  and  irregular;  the  berries  round,  small,  and  hard.  The  must 
showed  27.2%  of  solid  contents  by  spindle  and  0.29%  of  acid. 

PERRUNO. 

There  are  several  varieties  of  Perruno  in  southwestern  Spain,  one  of 
which,  the  Perruno  Comun,  is  planted  in  large  quantities,  and  is  con- 
sidered the  best  wine-grape  of  the  region,  next  to  the  Pedro  Jimenes  and 
the  Palomino.  The  variety  which  is  growing  at  the  Experiment  Sta- 
tions seems,  however,  to  be  the  Perruno  duro,  a  variety  which  is  much 
less  extensively  planted,  but  which  is  also  held  in  high  esteem  for  wine, 
and  is,  besides,  much  appreciated  as  a  table-grape  on  account  of  the  late- 
ness of  its  period  of  ripening  and  the  resistance  of  its  grapes  to  the 
weather  and  decay. 

Description. — Leaves  of  medium  size,  five-lobed,  the  upper  lobes  over- 
lapping, glabrous  above,  with  a  little  wool  below,  teeth  very  obtuse; 
bunches  large  and  well  filled;  berries  very  large,  round,  hard,  and  with 
little  flavor. 

The  Perruno  has  shown  itself  a  vigorous  grower  and  good  bearer  in  the 
sandy,  alkali  soil  of  the  Tulare  station.  Its  must  composition  shows  it 
to  be  preeminently  a  grape  for  sweet  wines,  but,  like  the  Mantuo,  its 
character  is  too  neutral  and  requires  the  addition  of  some  grape  of 
higher  quality.  Though  said  to  ripen  very  late  in  Spain,  its  period  of 
ripening  in  California  is  considerably  earlier  than  that  of  the  Mantuo; 
it  has  also  generally  attained  a  higher  sugar  content  than  the  latter,  so 
that,  on  the  whole,  it  is  to  be  preferred  to  that  variety. 
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No.  1687.  Perrunoy  from  Tulare  station.  Receiyed  September  29.  1892,  in  good  con- 
dition. The  must  showed  22.6%  of  solid  contents  by  spindle  and  0.29%  of  acid.  The  tem- 
perature of  the  grapes  ^t  crushing  was  72^,  and  the  maximum  reached  was  80°,  on  the 
second  day.    On  the  fourth  day  the  wine  was  fortified. 

At  three  months,  when  it  was  racked  for  the  first  time,  it  was  bright,  but  still  very 
raw.  At  six  months  it  was  racked  again,  sweetened,  and  refortified.  At  twelve  months 
it  was  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months. 
At  two  years  it  was  in  good  order,  with  sufficient  sugar  and  alcohol  and  full  body ;  a 
fairly  good  Sherry,  but  coarse  and  not  equal  to  Pedro  Jimenes.  It  was  much  improved 
by  the  addition  of  one  half  No.  1705a  (Napoleon).  Fourteen  months  later  it  had  much 
improved,  was  well  aged,  possessed  of  a  good  aroma  and  flavor,  but  was  a  little  bitter. 

No.  1874.  PerrunOf  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15, 1893,  in  good  condition.  The  bunches  and  berries  were  very  laree,  but  not 
quite  mature  and  with  little  flavor.  The  must  showed  18.4%  of  solid  contents  oy  spindle 
and  0.61%  of  acid. 

No.  190&  Perruno,  from  Tulare  station.  Received  October  2, 1893,  in  good  condition. 
The  bunches  were  very  large  and  well  filled ;  the  berries  veij  large,  round,  and  hard, 
not  quite  mature,  and  very  insipid.  The  must  showed  22.2%  of  solid  contents  by  spindle 
and  0.41%  of  acid.  The  temperature  of  the  must  at  crushing  was  70°,  and  tbe  maximum 
reached  was  82°,  on  the  third  day.    On  the  fifth  day  the  wine  was  fortified. 

At  two  months  the  wine  was  clear  and  had  very  little  sweetness.  At  this  date  it  was 
lacked,  and  again  at  six  months,  when  It  was  put  in  the  heating-chamber,  at  a  tem- 
perature of  from  90°  to  96°.  for  three  months.  At  nine  months  it  was  racked  again,  and 
at  fourteen  months  it  was  m  good  condition— a  smooth  wine  of  good  character/but  very 
undeveloped  and  tasting  of  the  cask.  At  two  years  and  four  months  it  had  improved 
and  was  a  good  Sherry  but  for  the  taste  and  smell  of  the  cask,  which  still  persisted. 

No.  1958.  Perruno,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  15,  1893,  in  good  condition.  The  bunches  were  large,  irregular,  and 
loose;  the  berries  of  medium  size,  round,  very  hard,  and  fleshy.  The  must  showed 
2S.3%  of  solid  contents  by  spindle  and  0.15%  of  acid. 


MANTUO  DE  PILAS. 


(See  Vit.  Rept.  1883-85,  p.  133;   1885-86,  p.  106.) 
Synonyms :  Monte  Olivette ;  Uva  de  Rey ;  Gabriela. 

This  variety  is  much  esteemed  for  wine-making  in  southwestern  Spain, 
where  it  is  planted  in  considerable  quantities  for  blending  with  the 
Palomino,  to  which  it  is  believed  to  add  aroma.  In  some  localities  it 
is  cultivated  as  a  raisin-grape,  and  in  others  it  is  much  esteemed  as 
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a  table-grape.  It  is  very  useful  for  winter  keeping,  and  in  some  vine- 
yards is  left  on  the  vines  till  after  the  first  autumn  rains,  to  be  shipped 
as  a  late  eating-grape  to  the  Madrid  markets.  « 

Description. — Vine  productive;  canes  whitish  and  very  hard;  leaves 
large,  with  five  distinct  lobes,  more  or  less  overlapping  when  young,  the 
sinuses  much  shallower  when  old,  upper  surface  glabrous  even  when 
young,  the  lower  white  with  close  wool,  teeth  large;  bunches  'large, 
pyramidal,  winged,  loose;  berries  very  large,  nearly  round,  crisp,  fleshy, 
hard,  and  of  neutral  flavor. 

This  variety,  next  to  the  Pedro  Jimenes,  is  the  finest  looking  and 
largest  of  all  white  Spanish  grapes  growing  at  the  Experiment  Stations. 
It  is  rather  later  than  the  others,  and  requires  a  hotter  climate,  but  at 
Tulare  its  fine  bunches  of  large  berries  should  make  it  very  useful  as  a 
late  table-grape.  Its  grapes  show  the  same  tendency  to  low  acid  as  the 
other  Sherry  grapes  in  even  a  more  marked  degree.  It  makes  a  good 
sweet  Sherry,  but  not  quite  equal  in  quality  to  either  the  Palomino  or 
the  Beba;  it  is  quite  neutral  in  character,  and  requires  blending  with  a 
grape  of  more  marked  flavor. 


SHERRY  TYPE — MANTUO  DB  PILAS. 
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RxooBD  or  Tbxatxxmt. 

No.  1688.  MatUuo  de  PiUu,  from  Tnlare  station.  Received  September  29, 1892,  in  good 
condition.  The  must  showed  23.5%  of  solid  contents  by  spindle  and  0.37%  of  acid.  The 
temperature  of  the  grapes  at  cmsning  was  71^,  and  the  maximum  reached  was  79°,  on 
the  second  day.    The  wine  was  fortified  on  the  fourth  day. 

In  six  weeks  the  wine  was  clear,  and  was  racked.  At  two  months  it  was  bright,  of 
good  flavor,  but  too  dry.  At  three  months  it  was  racked  for  the  second  time,  and  at  six 
months  it  was  sweetened  with  rock-candv,  and  refortifled.  At  one  year  it  was  pat  in 
the  heating-chamber,  at  a  temperature  of  from  90^  to  95°.  At  two  years  and  two  months 
it  was  in  good  order— a  good^ieht  Sherry,  more  delicate  than  Na  1687  (Perruno),  but 
with  less  character  than  the  Pedro  Jimenes.  Fourteen  months  later  it  nad  improyed, 
but  was  still  raw. 

No.  1877.  Mantuo  de  Pilas^  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  16,  1893,  in  good  condition.  Both  bunches  and  berries  were  very 
large,  and  closely  resembled  Mourisco  branco.  The  must  showed  19.3%  of  solid  contents 
by  spindle  and  0.50%  of  acid. 

No.  1957.  Mantuo  de  PiUu^  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  15, 1893,  in  fair  condition.  The  bunches  were  large,  pyramidal, 
winged,  loose ;  the  berries  of  medium  size,  round,  crisp  but  not  hard,  not  very  sweet 
and  with  little  flavor.  The  must  showed  22.75%  of  solid  contents  by  spindle  and  OJSO^i  of 
acid. 

No.  1966.  Mantuo  de  Pilate  from  Tulare  station.  Received  October  14,  1893,  in  very 
good  condition.  The  bunches  were  largejrregular.  loose ;  the  berries  veiy  large,  slightly 
oval,  crisp,  and  with  very  little  acid.  The  musi  showed  21.5%  of  solid  contents  bv 
spindle  and  0.88%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  62°,  and  the 
maximum  reached  was  78°,  on  the  second  day.    On  the  fifth  day  the  wine  was  fortified. 

At  two  months  the  wine  was  bright,  but  too  dry.  It  was  racked  first  at  two  months 
and  then  at  five  months,  when  it  was  put  in  the  heating-chamber,  at  a  temperature  of 
from  90°  to  95°,  for  three  months.  At  nine  months  it  was  racked  again^  and  at  fourteen 
months  it  was  in  good  order,  neutral,  with  little  aroma  or  flavor,  and  still  very  raw. 

MOURISCO    BRANCO. 
(See  Vit.  Rept.  1883-85,  p.  134;  188&-86,  p.  107.) 

The  Mourisco  branco  is  a  large,  white  grape  of  the  Douro  region  of 
Portugal.  It  is  very  common  and,  unlike  its  black  congener,  the 
Mourisco  preto,  is  used  principally  for  the  table.  For  this  purpose  it  is 
very  much  esteemed. 

Description. — Canes  chestnut-colored;  leaves  rather  large,  round  in 
outline,  with  shallow  sinuses,  upper  lobes  overlapping,  upper  surface 
quite  glabrous,  lower  with  a  little  close,  white  wool,  which  disappears 
with  age;  bunches  large,  irregular,  winged,  loose;  berries  large  to  very 
large,  round,  flattened  at  the  ends,  crisp,  on  slender  pedicels. 

This  variety  has  a  close  family  resemblance  to  the  large,  white  Sherry 
grapes  of  southwestern  Spain,  but  is  not  identical  with  any  of  the  varie- 
ties which  are  planted  at  the  Experiment  Stations,  so  far  as  is  yet  made 
out.  In  must  composition,  general  appearance  of  grapes,  and  time  of 
ripening,  it  has  a  strong  resemblance  to  the  Mantuo  de  Pilas,  but  the 
berries  are  less  hard  and  there  is  a  considerable  difference  in  the  leaves. 
It  has  not  yet  been  tested  sufficiently  for  an  opinion  to  be  ventured  ad 
to  its  suitability  to  California,  but  the  indications  are  that  it  will  be 
useful  as  a  sweet-wine  grape  in  localities  similar  to  those  which  are 
suitable  to  the  grapes  of  Jerez. 


BBEBRY  TYPE — ^HOURISCO  BRANCO  :    VEROSLHO. 
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Na  1716.  Mouriseo  braneot  from  Tulare  station.  A  sample  for  must  analysis  waa 
received  October  6, 1892,  in  good  condition.  The  must  showed  23.4%  of  solid  contents  by 
spindle  and  a33%  of  aoid. 

No.  1876.  Mourueo  hranco^  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  15, 1893.  in  good  condition.  The  bunches  and  berries  were  very  laree, 
without  much  flavor,  and  immature.  The  must  showed  18.2%  of  solid  contents  by 
spindle  and  0.60%  of  acid. 

No.  1970.  Mouriseo  braneOf  from  Tulare  station.  Received  October  16, 1893,  in  good 
condition.  The  bunches  were  large,  irregular,  winged,  loose;  the  berries  very  large, 
round,  flattened  at  the  ends,  crisp,  on  slender  pedicels.  The  must  showed  23.6%  of  soiid 
contents  by  spindle  and  0.32%  of  acid.  The  temperature  of  the  grapes  at  crushing  was 
63^,  and  the  maximum  reached  was  74^,  on  the  third  day.  On  the  fifth  day  the  wine 
was  fortified. 

At  two  months  the  wine  was  bright,  of  good  bouquet  and  flavor  and  slight  sweetness. 
It  was  racked,  and  put  in  the  heating-chamber,  at  a  temperature  of  from  90^  to  95°,  for 
three  months.  At  ten  months  it  was  racked  again.  At  three  years  and  four  months  it 
was  in  good  condition,  showed  marked  aroma  and  flavor,  clean  taste,  moderate  sweet- 
neto,  little  "rancio/'  still  Taw  and  undeveloped. 


VERDELHO. 


(See  Vit  Bept  1883-86,  p.  136 ;  1886-86,  p.  106.) 
Synonym :  Verdelho  di  Madeira. 

This  grape  is  cultivated  extensively  in  the  Island  of  Madeira,  where 
it  enters  into  the  finest  grades  of  wines,  especially  of  dry  wines.  It  is 
almost  or  quite  equal  in  quality  to  the  Sercial,  the  principal  dry-wine 
grape  of  Madeira,  and  superior  in  productiveness  and  robustness.  It  is 
cultivated  to  some  extent  in  France,  but  more  for  the  table  than  for  wine. 
It  has  been  introduced  successfully  into  the  Crimea,  and  was  among  the 
first  varieties  to  give  satisfactory  results  in  Australia. 

Description. — The  vine  is  vigorous,  and  productive  in  bunches,  which 
are,  however,  of  very  light  weight;  it  bears  well  with  short-pruning;  the 
canes  are  slender,  short- jointed,  with  a  light  reddish  tint;  leaves  small 
to  medium,  wider  than  long,  the  petiolar  sinus  open,  the  others  small 
or  iibsent,  glabrous  on  both  surfaces  except  for  a  little  down  on  the  main 
nerves,  teeth  distinctly  mucronate;  the  bunches  are  small,  winged  or 
branched,  and  loose;  the  berries  small,  regular,  ellipsoidal,  on  long, 
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slender  pedicels,  of  a  transparent  green  color,  becoming  yellowish  at 
maturity;  flesh  firm,  sweet,  and  agreeably  flavored. 

The  Verdelho  ripens  early,  even  in  the  coast  counties,  a  week  or  two 
after  the  Chasselas;  it  is  somewhat  subject  to  coulure  and  mildew,  but 
resists  the  weather  well.  The  grapes  are  not  injured  by  rain,  on  account 
of  the  looseness  of  the  bunches,  and  they  shrivel  up  gradually  with 
overripeness.  They  attain  regularly  a  high  degree  of  sugar,  and  main- 
tain a  much  larger  percentage  of  acid  than  the  Spanish  Sherry  grapes. 
The  average  composition  of  the  must  has  been:  at  Cupertino  and 
Mission  San  Jose,  26.9%  of  solid  contents  by  spindle  and  0.54%  of  acid; 
at  Fresno  and  Tulare,  26.4%  and  0.55%;  at  Paso  Robles,  25.1%  and 
0.60%;  at  Amador  station,  26.7%  and  0.54%.  Such  similarity  in  results 
from  such  dissimilar  localities  shows  a  wide  adaptability  for  this  grape, 
and  also  indicates  its  value  for  the  production  of  dry  Sherries.  It 
acquires  a  marked  and  delicate  ^'  rancio  "  flavor  very  quickly  and  easily, 
and  its  full  aroma  and  high  quality  make  it  very  valuable  as  an  addi- 
tion in  the  m&king  of  sweet  wines.  Its  acid  is  too  high  to  give  the  best 
results  as  a  sweet  wine  when  used  alone,  but  the  addition  of  one  third 
to  the  neutral  Sherry  grapes  with  low  acid,  such  as  the  Perruno,  Mantuo, 
or  Pedro  Jimenes,  is  of  great  advantage  to  the  latter. 
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RsooBD  or  Tbxatmxnt. 

No.  766.  VerdelhOf  from  Cupertino.  Received .  October  21,  1887,  in  good  conditioiL 
The  grapes  showed  a  great  deal  of  early  coulure  (quite  50%),  and  the  stems  were  some- 
what shriveled.  The  bunches  were  large  in  comparison  with  the  figure  in  "  Les  Yigno- 
bles,"  with  which  otherwise  they  agreed  perfectly.  The  grapes  were  very  sweet,  with 
little  acid,  and  in  proper  condition  for  making  into  wine.  Tne  must  showed  SO.04%  of 
solid  contents  by  spindle  and  0.49%  of  acid.  On  October  23d,  25.6  lbs.  were  crushed.  The 
maximum  temperature  reached  was  82^,  on  the  second  dajr.  The  wine  remained  at  that 
temperature  for  thirty>siz  hours.  The  grapes  yielded  wine  at  the  rate  of  142  gals,  per 
ton.    The  wine  was  put  in  glass  and  unfortunately  lost  by  breakage. 

No.  838.  VerdelhOj  from  Mission  San  Jos^.  *  A  sample  for  must  analysis  was  received 
September  12,  1888,  in  ^ood  condition.  The  must  showed  26.42%  of  solid  contents  by 
spmdle  and  0.57%  of  acid. 

No.  867.  VerdelhOy  from  Cupertino.  The  grapes  were  received  September  28, 1888,  in 
good  condition,  avd  worked  the  same  day.  They  showed  from  25%  to  80%  of  coulure,  and 
were  not  quite  ripe  enough  for  Verdelho.  The  must  showed  24.15%  of  solid  contents  by 
-spindle  and  0.46%  of  acid.  The  41  lbs.  of  grapes  crushed  yielded  3.4  gals,  of  wine,  or  at 
the  rate  of  164  gals,  per  ton.  The  must  started  fermenting  at  a  temperature  of  63^, 
■and  gradually  rose  to  a  maximum  of  78^,  on  the  fourth  day ;  it  continued  fermenting 
for  six  days  more,  when  it  was  drawn  off  at  a  temperature  of  73°. 

One  month  after  pressing  the  wine,  being  quite  quiet,  was  taken  to  the  cellar.  Two 
months  later  it  had  become  slightly  cloudy:  it  was,  however,  of  good  quality, 
with  low  acid,  sufficient  alcohol  and  Dody,  ana  characteristic  aroma.  Two  months 
later  it  was  pasteurized,  as  the  lees  showed  some  unsound  germs.  At  eight  months 
it  was  racked  for  the  third  time.    At  ten  months  it  was  not  quite  bright,  but  of 

food  flavor  and  bouquet— would  be  of  excellent  quality  but  for  suspicion  of  biad  acid, 
'our  months  later,  when  it  was  racked  again,  it  was  bright  and  considerably  improved. 
At  sixteen  months  it  was  bright,  full-flavored,  and  mature.  The  wine  had  oeen  put  in 
glass  at  fourteen  months,  but  had  deposited  no  sediment.  At  one  year  later  it  was 
>clear,  but  had  made  a  slight  deposit.  It  was  of  good  quality,  with  Sherry-like  bouquet, 
but  slightly  bitter  and  lacking  in  freshness.  Eighteen  months  later  it  had  changed 
very  little.  At  seven  years  from  the  time  of  making  it  was  a  fairly  drinkable  wine, 
-showing  good  quality,  of  Sherry  character,  but  still  showed  the  effect  of  the  slight 
unsound  fermentation  which  it  underwent  before  it  was  pasteurized. 

No.  914.  VerdelhOf  from  Mission  San  Jos^.  The  grapes  were  received  October  18, 1888, 
■and  worked  the  same  day.  They  were  overripe,  somewnat  shriveled  and  soft,  a  few  dried 
up  to  raisins,  and  a  very  few  moldy.  Considering  that  the  grapes  were  from  two-year- 
om  grafts,  and  had  been  lon^  exposed  to  foggy  and  changeable  weather  since  ripening, 
they  were  in  excellent  condition.  The  must  showed  28.22%  of  solid  contents  by  spindle 
and  0.34%  of  acid.  From  91  lbs.  of  grapes  crushed,  7.2  gals,  of  wine  were  obtained,  or  at 
the  rate  of  156.6  gals,  per  ton.  The  temperature  of  the  must  at  starting  was  67^,  and  the 
maximum  reached  was  82°,  on  the  fifth  day.  The  wine  was  drawn  off  on  the  seventh 
•day  after  a  good  fermentation. 

Five  weeks  later  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it 
was  still  slightly  cloudy,  but  of  decided  and  agreeable  Sherry  aroma,  full  alcohol,  and 
pleasing  acid.  Two  months  later  it  was  in  gooa  condition  ana  the  lees  were  sound.  At 
ten  months  it  was  clear,  of  good  quality,  a  very  pleasing  dry  Sherry.  At  fourteen  months 
the  wine  in  the  keg  was  very  good,  but  had  a  slightly  bitter  after-taste.  Some  of  the  wine 
which  had  been  put  in  bottle  at  five  months  was  sound,  but  undeveloped.  At  aixteen 
months  the  lees  showed  bitter  ferments  under  the  microscope.  The  wine  was  not  quite 
bright,  but  was  good  except  for  the  slight  bitterness.  The  wine  in  bottle  had  not 
-acquired  the  bitter  taste.  Five  months  later  the  wine  had  improved  and  was  nearly 
mature.  At  twenty-two  months  it  was  bottled.  At  two  years  and  four  months  the 
wine  bottled  at  fifteen  months  was  bright,  of  good  flavor  and  bouquet^  and  with  little 
-deposit.  That  bottled  at  twenty-one  months  was  similar,  but  rather  darker  in  color.  At 
iour  years  both  wines  were  of  good  quality,  but  that  bottled  first  was  cleaner-tasting  and 
of  richer  flavor.  At  seven  years  the  wine  was  clean-tasting,  full-flavored,  with  a  pro- 
nounced "rancio"  taste,  but  lacking  in  bouquet. 

No.  1100.  Verdelho,  from  Cupertino.  Received  September  27,  1889,  in  fair  condition, 
showing  somewhat  irregular  ripening.  The  must  snowed  26.9%  of  solid  contents  by 
spindle  and  0.54%  of  acid.  From  70.5  lbs.  crushed  were  obtained  5.1  gals,  of  wine,  or  alt 
the  rate  of  143.6  gals,  per  ton.  The  must  began  fermenting  at  a  temperature  of  72°, 
and  reached  a  maximum  of  82°  on  the  second  day.  The  wine  was  dry  on  the  eighth 
•day,  when  it  was  drawn  off. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  It  was  clear,  of  full  and 
agreeable  aroma  and  low  acid ;  it  was  a  fruity  wine,  of  high  quality.  At  three  months 
it  had  progressed  well,  was  clear,  solid,  and  of  Sherry  cnaracter.  The  lees  were 
examined  and  found  to  be  sound.  Three  months  later  it  was  in  good  condition,  and 
was  racked  again.  At  this  time  the  lees  were  sound,  and  two  months  later  the  wine  was 
bright,  with  full,  rich  bouquet  and  flavor,  and  well  advanced  toward  maturity.  At 
fifteen  months  it  was  still  bright,  but  began  to  show  the  effect  of  being  in  so  small  a  keg, 
and  in  order  to  preserve  it,  it  was  pasteurized  and  put  in  bottle.    A  year  later  it  was 
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bright  and  had  impiOTed  eomewhat.    At  three  years  it  showed  good  quality,  but  also 
the  effect  of  being  made  in  so  small  a  quantity. 

No.  1203.  VerdelhOt  from  Fresno.  Received  Anenst  14, 1890,  in  excellent  condition. 
The  grapes  were  of  UDcqaal  ripeness,  and  some  of  thjem  tasted  ereen.  The  bunches 
were  of  medium  size  and  well  filled ;  the  berries  small,  both  bunches  and  berries  very 
uniform  in  size.  The  must  showed  24.1%  of  solid  contents  by  spindle  and  0.65%  of  acia. 
The  temperature  of  the  must  at  crushing  was  69°,  and  the  maximum  reached  was  ^, 
on  the  third  day.  The  fermentation  was  conducted  in  a  room  kept  at  an  average  tem- 
perature of  96°.  On  the  seventh  day  the  wine  was  evidently  stuck  with  over  10%  of 
solid  contents.  It  was  racked  from  tne  thick  lees  and  left  in  the  hot  room.  On  the 
ninth  day  8  pro  mille  of  ammonium  phosphate  was  added  to  it.  This  revived  the  fer- 
mentation a  little,  but  the  wine  stuck  again  with  9%  of  solid  contents. 

At  three  weeks  the  wine  had  still  9%oi  solid  contents,  and  showed  large  quantities 
of  the  mannite  ferment  under  the  microscope.  The  wine  was  racked  and  fortified. 
At  three  months  it  was  clear,  but  of  unpleasing  odor.  Two  months  later  it  was  racked 
again  and  refortified.  At  nine  months  it  was  placed  in  the  heating-chamber,  at  a  tem- 
perature of  100°,  for  three  months.  At  eighteen  months  it  was  bright  and  improved ; 
it  had  some  bouquet  and  flavor,  but  was  too  acid. and  did  not  promise  to  be  anything 
fine ;  it  was  racked  for  the  fourth  time.  Two  years  later  it  had  improved  very  much, 
was  smooth,  clean-tasting,  and  of  good  Sherry  flavor.  At  twenty-seven  months  it  was 
a  good  wine  and  fairly  well  matured,  its  chief  fault  being  too  high  acidity.  It  was  put 
in  glass,  and  fifteen  months  later  was  bright,  of  good  aroma  and  full  flavor.  It  was  a 
sweet  wine  of  good  quality,  its  only  serious  fault  being  too  much  acidity. 

No.  1297.  VerdelhOy  from  Mission  San  Jos^.  Received  October  3, 1890,  in  good  condi- 
tion, and  completely  mature.  The  grapes  were  smaller  than  usual.  The  must  showed 
26.9%  of  solid  contents  by  spindle  and  0.71%  of  acid.  The  temperature  of  the  must  at 
crusning  was  67°,  and  the  maximum  reached  was  81°,  on  the  third  day.  It  was  fortified 
on  the  fourth  day. 

At  one  month  the  wine  was  nearly  clear,  but  showed  poor  quality,  lacked  aroma,  and 
was  too  high  in  acid.  Two  months  later  it  was  bright,  nad  improved  a  little,  but  was 
very  flavorless.  At  this  time  it  had  16%  of  alcohol  and  7.9%  of  solid  contents.  Two 
months  later  it  was  refortified.  At  seven  months  it  was  put  in  the  heating-chamber,  at 
a  temperature  of  105°,  for  three  months.  At  fifteen  montnsit  had  improved,  was  bright, 
and  had  acquired  a  rather  pleasing  bat  not  marked  bou(iuet.  It  was,  however,  too  thin 
and  too  acid  to  ever  make  a  good  Sherry.  At  this  date  it  was  racked  for  the  fifth  time. 
Two  years  later  it  was  in  good  condition,  dean-tasting,  improved  in  flavor  and  aroms. 
but  still  too  acid  and  a  little  too  sweet.  When  four  years  old  it  was  put  in  glass,  and 
corked  loosely.  At  five  years  the  wine  was  in  good  condition,  but  not  nearly  so  good  a 
wine  as  No.  1203,  Verdelho.  from  Fresno.    It  lacked  character  and  was  slightly  bitter. 

No.  1322.  VerdelKot  from  Cupertino.  A  sample  for  must  analysis  was  received  Octo- 
ber 11, 1890,  in  fair  condition,  and  quite  mature,  some  of  the  berries  being  dried  up.  The 
must  showed  27.65%  of  solid  contents  by  spindle  bud  0.65^  of  acid. 

No.  145L  VerdelhOf  from  Tulare  station.  A  sample  for  must  analysis  was  received 
August  29, 1891,  in  good  condition.  The  must  showed  26.3%  of  solid  contents  by  spindle 
and  0U56%  of  acid. 

No.  1466.  Verdelho,  from  Fresno.  Received  August  31, 1891,  in  ^ood  condition.  The 
must  showed  29.1%  of  solid  contents  by  spindle  and  0.64%  of  acid.  The  grapes  were 
divided  into  two  lots.  No.  1466  and  No.  1466a,  which  were  fermented  separately. 

No.  1466.  The  temperature  of  the  must  at  starting  was  66°,  and  the  maximum  reached 
was  76°,  on  the  fourth  day.  On  the  seventh  day,  when  the  wine  was  still  a  little  sweet, 
it  was  fortified.  When  tne  wine  was  four  months  old  it  was  bright,  straw-colored,  full- 
flavored,  and  with  medium  sweetness.  A  month  later  it  was  racked  for  the  second  time, 
and  at  six  months  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for 
three  months.  At  two  years  and  a  half  it  was  in  good  condition,  with  full  aroma,  good 
Sherry  taste,  clean  and  smooth— a  very  good  wine.  At  three  years  and  two  months  it 
was  in  excellent  order  and  had  matured  well.  It  was  put  in  glass,  and  at  four  years  and 
five  months  was  a  good,  full-flavored  Sherry. 

No.  1466a.  The  temperature  of  the  must  at  starting  was  66°.  The  day  after  crushing, 
one  third  of  a  gallon  of  spirits  of  70%  strength  was  added,  thns  fortifying  the  must  to  a 
strength  of  4.6%  of  alcohol.  The  maximum  temperature  of  the  must  was  74°,  reached 
on  the  fourth  day.  The  wine  continued  fermenting  for  fifteen  days,  when  it  was  fortified 
with  the  necessary  quantity  of  spirits.  At  four  months  the  wine  was  bright,  straw-col- 
ored, of  medium  sweetness,  slightly  bitter,  and  not  as  good  as  No.  1466.  A  month  later 
it  was  racked,  and  at  six  months  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  95°,  for  three  months.  At  two  years  and  a  half,  it  differed  little  fropi  No.  1466, 
except  that  it  was  slightly  less  acid.  At  three  vears  and  two  months  it  was  v^ry  good, 
of  excellent  flavor  ana  aroma,  and  maturing  well.  It  was  put  in  glass,  and  at  four  years 
and  five  months  it  was  brighter  and  smoother  than  No.  1466,  but  otherwise  little  different. 

No.  I486.  Verdelho^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  September  9, 1891,  in  good  condition.  The  must  showed  24.1%  of  solid  contents 
by  spindle  and  0.66%  of  acid. 
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No.  1518.  VerdelhOf  from  Mission  San  Jos^.  Received  October  19|  1891,  in  good  con- 
dition. The  must  showed  26.05%  of  solid  contents  by  spindle  and  0.71%  of  acid.  The 
mnst  commenced  fermenting^  at  a  temperature  of  67°,  and  reached  a  maximum  of  76^, 
on  the  fourth  day.    On  the  ninth  day,  while  the  wine  was  still  sweet,  it  was  fortified. 

At  three  months  the  wine  was  bright  and  dean-tasting ;  both  the  acid  and  the  suear 
were  a  little  too  high.  At  four  months  it  was  racked  for  the  second  time,  and  at  five 
months  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months. 
At  two  years  and  nine  months  it  was  bright, of  good  aroma  and  flavor,  and  clean-tasting: 
it  was  smooth  and  agreeable,  but  a  little  too  sweet.  Four  months  later  it  had  not  changed 
much,  bad  deyeloped  little  of  the  Sherry  flavor,  and  the  acid  was  a  little  too  high.  At 
four  years  and  four  months  it  had  improved  very  much,  was  clean-tasting,  and  had 
developed  a  good  aroma ;  it  was  a  very  good  Sherry. 

No.  1689.  Verdelho^  from  Tulare  station.  Received  September  29, 1892,  in  good  con- 
dition. The  must  showed  25.9%  of  solid  contents  by  spindle  and  0i49%  of  acid  The  tem- 
perature of  the  grapes  at  crushing  was  72°,  and  the  maximum  reacned  was  79°,  on  the 
second  day.    On  the  fifth  day  the  wine  was  fortified. 

In  ten  weeks  the  wine  was  bright^  but  not  agreeable.  At  five  months  it  was  racked  for 
the  second  time,  refortified,  and  sweetened  by  the  addition  of  a  little  sugar.  When 
twelve  months  old  it  was  put  in  the  heating-chamber,  at  a  temperature  of  rrom  90°  to 
95°,  for  three  months.  At  two  yeard*  and  two  months  it  was  m  good  order,  showed 
character,  but  was  not  quite  clean-tasting,  nor  equal  to  Beba  and  Pedro  Jimenes  of  the 
same  age  in  smoothness  and  development.  Fourteen  months  later  it  had  improved  and 
showed  marked  character,  but  was  still  a  little  raw-tasting. 

No.  1859.  VerdelhOt  from  Amador  station.  A  sample  for  must  analysis  was  received 
September  15,  1893,  in  good  condition.  The  grapes  were  small  and  sweet,  and  in 
small,  loose  bunches.  The  must  showed  26.1%  of  solid  contents  by  spindle  and  0.68°;; 
of  acid. 

No.  1904.  VerdelhOf  from  Tulare  station.  Received  October  2, 1893,  in  good  condition. 
The  bunches  were  small,  well  filled,  but  not  compacted ;  the  berries  were  large  for  the 
variety,  and  mature.  The  must  showed  25.75%  of  solid  contents  by  spindle  and  0.58^/  of 
acid.  The  temperature  of  the  grapes  at  crusoing  was  70°,  and  the  maximum  reacned 
was  86°,  on  the  third  da^.    The  wine  was  fortified  on  the  fifth  day. 

At  two  months  the  wine  was  bright  and  of  good  aroma,  but  too  dry.  It  was  racked 
for  the  second  time,  and  at  eight  months  put  in  the  heating-chamber,  at  a  temperature 
of  from  90°  to  95°,  for  three  months.  At  eleven  months  it  was  racked  again,  and  at  four- 
teen months  it  was  smooth  and  agreeable,  but  undeveloped  and  slightly  bitter.  At  two 
years  and  four  months  it  was  bright,  of  good  flavor  and  aroma  [  a  good  Sherry,  but  still 
rather  raw. 

No.  2013.  VerdelhOt  from  Mission  San  Jos6.  A  sample  for  must  analysis  was  received 
October  26, 1893,  in  good  condition.  The  bunches  were  of  small  to  medium  size,  branch- 
ing, showing  some  coulure ;  tha  berries  small  and  very  sweet.  The  must  showed  28.4% 
of  solid  contents  by  spindle  and  0.55%  of  acid. 

No.  2102.  VerdelhOt  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  6, 1£^,  in  good  condition.  The  bunches  were  small,  irregruarly  conical,  with 
small  wings,  loose,  and  showing  some  coulure ;  the  berries  small,  pulpy,  verv  sweet,  and 
much  past  maturity.  The  must  showed  27.7%  of  solid  jcontents  by  spindle  and  0.44^; 
of  acid. 

BOAL   DE   MADEIRA. 
(See  Vit.  Rept.  1883-85,  p,  186.) 

The  variety  imported  into  California  under. the  above  name  is  prob- 
ably one  of  the  several  varieties  of  Boal  which  are  widely  distributed 
in  Portugal.  As  no  adequate  descriptions  of  these  varieties  are  available, 
it  is  impossible  to  say  which  we  have.  The  chief  varieties  are  the  Boal 
cachudo  or  covimun,  and  the  Boal  calhariz;  these  are  grown  extensively 
in  many  localities,  and  are  generally  very  productive  and  satisfactory 
as  to  the  quality  of  the  wine.  The  Boal  is  said  to  be  adapted  to  divers 
soils,  the  grapes  ripen  early,  and  are  easily  injured  by  wet  weather. 

Description, — Canes  slender  and  short-jointed;  leaves  of  medium  size, 
longer  than  broad,  with  five  well-marked  sinuses  and  occasionally  two 
or  three  secondary  ones,  lobes  overlapping,  upper  surface  with  loose, 
flocculent  wool,  disappearing  at  maturity,  lower  surface  closely  white- 
woolly,  teeth  irregular  and  acuminate;  bunches  large,  branching,  loose; 
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berries  small,  ellipsoidal,  soft,  and  juicy,  on  long  and  slender  pedicels; 
skin  fairly  thick,  but  tender. 

The  Boal  in  California  has,  so  far,  given  small  to  fair  crops,  except  at 
Natoiiia,  where  it  is  said  to  have  borne  heavily.  This  is  in  accordance 
with  the  reports  from  Portugal,  where,  in  some  districts,  it  is  considered 
a  heavy  bearer,  and  in  others  as  a  light  one.  It  ripens  rather  later  than 
the  Verdelho,  and  is  equally  subject  to  coulure.  The  average  composi- 
tion of  the  must  has  been:  at  Mission  San  Jog^  and  Cupertino,  26.0%  of 
sugar  and  0.58%  of  acid;  at  Tulare  and  Fresno,  25.76%  of  sugar  and 
0.45%  of  acid;  at  AmadOr,  27.58%  of  sugar  and  0.45%  of  acid;  at  Paso 
Robles,  27.55%  of  sugar  and  0.40%  of  acid.  These  figures  resemble  greatly 
those  found  for  the  Verdelho.  It  attains  a  high  amount  of  sugar  in  all 
localities,  and  maintains  its  acid  well.  This  would  indicate  its  value  as 
a  grape  for  dry  Sherries.  It  would  make  an  excellent  blend  for  this 
purpose  with  the  Verdelho,  which  has  more  character.  It  makes  a  rather 
agreeable, sweet  wine,  but  no  better,  if  as  good,  as  several  Spanish  grapes 
which  are  much  heavier  bearers.  •  Altogether  this  variety  shows  few 
good  points  in  which  it  is  not  equaled  or  surpassed  by  the  Verdelho.  It 
is,  however,  worthy  of  further  trial  in  the  foothill  and  southern  regions. 
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Record  or  Tbsatmbht. 

No.  1085.  Bocd  de  Madeira^  from  Mission  Saiu  Jos^.  Received  September  19, 1889,  in 
poor  condition ;  many  grapes  were  dried  up.  Tlie  buDches  were  rather  large,  branch- 
mg,  loose ;  the  berries  small,  ellipsoidal ;  stems  and  pedicels  long  and  slender ;  flesh 
firm  and  agreeably  flavored;  skin  thick,  bat  tender.  The  must  showed  26.3%  of  solid 
contents  by  spindle  and  0.62%  of  acid.  The  yield  from  the  62.5  lbs.  crushed  was  4.4  gals., 
or  at  the  rate  of  140  gals,  per  ton.  The  temperature  of  the  grapes  at  crushing  was  71°, 
and  the  maximum  reached  was  82.5°,  on  the  third  day. 

The  wine  was  dry  on  the  sixth  day,  and  was  drawn  off  the  thick  lees.  At  three  weeks 
it  was  almost  clear,  of  agreeable  flavor,  but  slightly  bitter.  Nine  days  later  it  was  clear 
and  clean-tasting,  and  was  racked  and  taken  to  the  cellar.  At  four  months  it  was  in  good 
condition,  golden-green  in  color,  of  aerreeable  flavor,  and  good  body,  acid,  and  alcohol. 
The  taste  was  still  a  little  bitter,  but  the  lees  showed  no  bad  germs.  At  seven  months 
the  wine  was  racked  again ;  it  was  bright,  but  had  a  suspicious  taste,  and  the  lees  showed 
some  filaments.  A  month  later  it  had  become  cloudy,  and  was  pasteurized.  After  this 
it  did  not  improve^  'as  the  pasteurizing  had  been  done  too  late  and  after  the  flavor  had 
already  been  Impaired.  The  wine,  however,  became  no  worse,  and  at  eighteen  months 
it  was  distilled. 

No.  1300.  BocU  de  Madeira^  from  Mission  San  Jos^.  Received  October  7, 1890,  in  poor 
condition.  The  must  showed  25.0%  of  solid  contents  by  spindle  and  0.57%  of  acid.  The 
temperature  ot  the  grapes  at  crusnin^  was  67°,  and  the  maximum  reached  was  73°,  on 
the  third  day.    On  the  fifth  day  the  wine  was  fortified. 

At  one  month  the  wine  was  clear,  with  little  flavor  or  aroma,  moderate  alcohol  and 
acid,  and  right  amount  of  sweetness.  At  three  months  it  was  bright  and  improved,  but 
tasted  somewhat  bitter^  and  the  spirits  had  not  become  well  incorporated.  It  was 
racked  for  the  second  time,  and  two  months  later  refortified.  At  seven  months  it  was 
put  in  the  heating-chamber,  at  a  temperature  of  105°,  for  three  months.  At  sixteen 
months  the  wine  had  much  improved,  had  developed  some  bouquet,  and  was  of  very 
pleasing  flavor.  It  was  racked  again,  and  two  years  later  it  had  retained  its  good  quali- 
ties, but,  owing  to  the  smallness  of  the  quantity,  it  had  become  too  concentrated  by 
evaporation.  At  four  years  it  was  in  excellent  order,  mature  and  good,  but  not  quite 
dean-tasting ;  at  this  date  it  was  bottled.  At  five  years  and  four  months  it  was  in  good 
condition,  full-flavored  and  mature,  with  strong  "rancio"  taste,  but  lacking  in  delicacy. 

No.  1393.  Boal  de  Madeira,  from  Cupertina  A  sample  for  must  analysis  was  received 
October  21, 1890,  in  poor  condition,  many  grapes  being  crushed  and  others  dried.  The 
must  showed  27.15%  of  solid  contents  by  spindle  and  0.48%  of  acid. 

No.  1473.  Boal  de  Madeira^  from  Fresno.  Received  August  31, 1891,  in  good  condition. 
The  must  showed  26.3^  of  solid  contents  by  spindle  arid  0.50%  of  acid.  The  temperature 
of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  77°,  on  the  third  day. 
On  the  sixth  day  the  wine  was  fortified. 

At  four  months  the  wine  was  bright,  of  good  aroma  and  flavor,  and  low  sugar  con- 
tents. A  month  later  it  was  racked  for  the  second  time,  and  at  six  months  put  in  the 
heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  At  two  years 
and  ten  months  it  was  bright  and  of  good  aroma,  but  a  little  bitter.  The  quantity  was 
too  small  to  keep  well.  Four  months  later  it  had  improved  a  little,  and  was  put  in 
glass.  At  four  years  and  five  months  it  was  in  good  order,  had  full  aroma  and  strong 
"rancio"  taste,  but  was  not  quite  clean- tasting. 

No.  1570.  Boal  de  Madeira,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was 
received  October  9, 1891,  in  good  condition.  The  must  showed  26.9%  of  solid  contents  by 
spindle  and  0.57%  of  acid. 

No.  1873.  Boal  de  Madeira,  from  Amador  station.  A  sample  for  must  analysis  was 
received  September  16,  1893,  in  good  condition.  The  bunches  were  large ;  the  berries 
rather  small  and  quite  ripe.  The  must  showed  25.6%  of  solid  contents  by  spindle  and 
0.53%  of  acid. 

No.  196L    Boal  de  Madeira,  from  Mis8ion_8an  Jos^.    A  sample  for  must  analysis  was 
jeived  October  14, 1893,  in  good  cond'  " 
the  berries  loose.    The  must  showed 


received  October  14,J893,  in  good  condition.   The  bunches  were  large,  loose,  and  straggling, 

~  24.8%  of  solid  contents  by  spindle  and  0.90%  of  acid. 


No.  1962.  Boal  de  Madeira,  from  Paso  Robles  station.  A  sample  for  must  anal^rsis 
was  received  October  14,  1893,  in  fair  condition.  The  bunches  were  of  medium  size, 
loose,  irregularly  conical ;  the  berries  small,  oval,  soft  and  juic}^,  and  quite  mature.  The 
must  showed  26.5%  of  solid  contents  by  spindle  and  0.34%  of  acid. 

No.  2095.  Boal  de  Madeira^  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  6,  1893,  in  good  condition.  The  bunches  were  of  medium  size,  irregularly 
conical,  branching  or  winged,  loose,  and  coulnred ;  the  berries  small,  oval,  soft,  and  over- 
ripe. Some  of  the  berries  were  shriveled.  The  must  showed  28.4%  of  solid  contents  by 
spindle  and  0.45%  of  acid. 


824 


UNIVERSITY  OP   CALIFORNIA. 


MALMSEY.* 
(See  Vit.  Kept.  1883-85,  p.  138.) 
Synonyms :  Malvasia  Orossa ;  Malvoisie  k  gros  grains ;  Vermentino. 

The  Malmsey,  or  Vermentino,  is  cultivated  in  northern  Portugal, 
Corsica,  and  the  Island  of  Madeira  for  wine,  and  to  a  limited  extent  in  the 
south  of  France  as  a  table-grape.  There  are  two  varieties  of  Malvoisie 
cultivated  in  Madeira,  but  the  one  to  which  the  famous  Malmsey  wine, 
or  Madeira  Malvoisie,  owed  its  reputation  is  a  smaller  grape  of  higher 
quality  than  the  Vermentino.  The  Vermentino,  however,  makes  an 
excellent  sweet  wine,  both  in  Madeira  and  in  Corsica,  and  is  much  appre- 
ciated as  a  table-grape  in  parts  of  southern  France. 

Description. — Vine  fairly  vigorous  and  very  productive  in  rich  soils; 
canes  slender;  leaves  small  to  medium,  with  five  deep  sinuses  and  over- 
lapping lobes,  the  bases  of  the  sinuses  looking  like  four  or  five  roundish 
holes,  after  the  manner  of  the  Cabernet  Sauvignon,  upper  surface  gla- 
brous, lower  close  woolly;  bunches  very  large  and  irregular,  loose,  and 
with  large  wings;  berries  large,  oval,  appressed  at  the  base;  peduncles 
herbaceous  and  slender;  pedicels  much  enlarged  at  the  base  of  the 
berries,  and  about  three  times  their  length;  skin  very  thin,  with  light 
bloom;  flesh  very  juicy,  and  with  delicate  Muscat  aroma. 

This  variety  has  borne  well  at  Tulare  with  short-pruning;  it  has 
shown  some  tendency  to  coulure,  but  the  bunches  are  generally  well 
filled.  It  ripens  rather  late,  but  if  given  time  and  not  allowed  to  bear 
too  heavily,  will  attain  a  high  percentage  of  sugar.  It  develops  little 
acid,  and  this,  taken  together  with  its  high  aroma,  makes  it  very  suitable 
for  the  manufacture  of  sweet  wines  or  liqueurs.  It  can  be  used  also  in 
limited  quantities  to  give  aroma  to  common  dry  white  wines  in  the  hot 
valleys,  when  these  wines  are  intended  for  early  consumption.  The 
marked  aroma  of  this  grape  differs  considerably  from  that  of  the  Mus- 
cats, being  more  delicate  and  its  wine  more  agreeable.  The  grape  would 
be  excellent  for  the  table  but  for  the  delicacy  of  the  skin,  which  makes 

it  unfit  for  shipping. 

Analtsbs  of  Musts  and  Winm. 


MALMSEY. 


1884— No.   275.  Natoma 

1892— No.  1698.  Tulare 

1893— No.  1901.  Tulare 

No.  1959.  Paso  Robles. 

1894— No.  2286,  Tulare 
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Record  of  Trkatmknt. 

No.  1698.  Malmsey^  from  Tulare  station.  A  sample  for  must  analysis  was  reoeiTed 
September  29,  1H92,  in  good  condition.  The  grapes  were  large  and  thin-skinned.  The 
must  showed  22.4%  of  solid  contents  by  spindle  and  0.47%  of  acid. 

No.  IWl.  Malmsey,  from  Tulare  station.  Received  September  29, 1893,  in  good  condi- 
tion.   The  bunches  were  yery  large  (most  of  them  had  been  broken  up  for  convenience 

*  Coimption  of  MalTolsie,  but  not  the  grape  so  called  in  California. 
See  No.  1900,  Pedro  Jimenes. 
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of  packing)  and  irregular,  loose,  with  large  wings,  showing  some  coulnre ;  the  berries 
were  large,  oval,  appressed  at  the  base;  peduncles  herbaceous  and  ^lender;  pedicels 
much  enlarged  at  base  of  berries,  which  are  about  three  times  their  length ;  skin  very 
thin,  with  light  bloom ;  flesh  very  juicy,  with  delicate  M  uscat  aroma.  The  must  showed 
20.6%  of  solid  contents  by  spindle  and  0.45%  of  acid.  The  grapes  were  fermented  with 
No.  1900,  Pedro  Jimenes. 

No.  1959.  Malmsey^  from  Paso  Robles  station.  A  sample  for  mnst  analysis  was 
received  October  14,  lft93,  in  fair  condition.  The  bunches  were  large,  conical,  loose ;  the 
berries  ovoid,  juicv,  thin-skinned,  very  well  flavored.  The  must  showed  26.9%  of  solid 
contents  by  spindle  and  033%  of  acid. 

west's  WHITE  PROLIFIC. 


(See  Vit.  Kept.  1885-86,  p.  108.) 

The  true  name  of  this  variety  has  not  yet  been  ascertained,  but  under  its 
California  name  (derived  from  its  introduction  by  Mr.  W.  B.  West,  of 
San  Joaquin  County)  it  has  been  rather  widely  distributed,  and  is  planted 
in  notable  quantities  in  many  California  vineyards. 

Description. — Vine  vigorous;  canes  light  brown  and  rather  slender; 
leaves  of  good  size,  without  or  with  only  two  shallow  sinuses,  gla- 
brous above,  loose-woolly  beneath,  with  very  short  obtuse  teeth;  bunches 
medium  to  large,  long  conico-cylindrical,  loose  or  compact,  occasionally 
shouldered;  berries  of  medium  size,  slightly  ovoid,  juicy,  and  of  neutral 
flavor. 

This  variety  has  been  somewhat  extensively  recommended  as  a  brandy 
and  as  a  Sherry  grape.  For  the  production  of  brandy  there  can  be  no 
doubt  of  its  value  for  certain  localities.  It  is  an  excellent  bearer  in  rich 
soils,  and  maintains  a  good  amount  of  acid,  even  in  the  hottest  locali- 
ties. It  ferments  well,  and  its  neutral  character  and  the  absence  of  any 
marked  aroma  render  it  eminently  suitable  for  the  production  of  light, 
neutral  blending  wines  in  the  San  Joaquin  Valley.  For  the  production 
of  Sherries  or  other  sweet  wines,  however,  it  cannot  now  be  recommended 
in  the  presence  of  several  much  superior  grapes.  The  average  compo- 
sition of  the  must  has  been:  at  Cupertino  and  Mission  San  Jose,  23.2%  of 
sugar  and  0.76%  of  acid;  at  Fresno  and  Tulare,  25.1%  of  sugar  and 
0.62%  of  acid;  at  Paso  Robles,  24.7%  of  sugar  and  0.56%  of  acid;  at 
Amador  station,  25.2%  of  sugar  and  0.75%  of  acid.  These  figures  show 
that  this  variety  is  one  of  the  best  we  have  for  maintaining  a  full  amount 
of  acid  with  high  sugar  in  the  warmer  parts  of  the  State.  While  this 
is  a  great  advantage  in  the  fermentation  and  handling  of  the  wine  when 
made  dry,  it  detracts  from  its  value  when  made  into  a  sweet  wine.  The 
sweet  wines  which  we  have  made  from  it  are  harsh  and  lacking  in  qual- 
ity.    At  best  they  are  but  neutral  blending  wines. 

Table  of  Production. 
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1887— No.  695  (long-pruned).    J.  T.  Doyle,  Cupertino.. 

No.  749  (short-pruned).  J.  T.  Doyle,  Cupertino. 
1888— No.   942  (short-pruned).    J.  T.  Doyle,  Cupertino. 

No.  943  (long-pruned).  J.  T.  Doyle,  Cupertino.. 
1889— No.  1164.    J.T.  Doyle,  Cupertino 
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RscoBD  OF  Tbeaticsst. 

No.  696.  We9V$  While  Prolifie,  from  Cnpertino.  Received  October  6, 1887,  in  good  con- 
dition, and  crushed  the  following  day.  The  bunches  were  long,  loose,  and  slender,  very 
little  affected  by  conlure ;  the  berries  were  greenish,  bronzed  like  the  Palomino  where 
exposed  to  the  sun.  The  must  showed  23.69%  of  solid  contents  by  spindle  and  0.78%  of 
acid.  Fermentation  commenced  the  day  of  crushing,  and  reached  its  maximum  tem- 
perature of  89°,  on  the  second  day.  The  110.7  lbs.  crushed  yielded  8.7  gals.,  or  at  the  rate 
of  156  gals,  per  ton. 

At  three  weeks  the  wine  was  drawn  off  the  thick  lees.  At  two  months  It  was  bright, 
thin-bodied,  and  with  hi^h  acid ;  it  had  less  bouquet  than  No.  749,  the  sample  from 
short-pruned  vines.  A  microscopic  examination  of  the  lees  showed  acetic  germs ;  the 
wine  was  racked  again  and  pasteurized.  At  seven  months  it  had  improved  very  much, 
was  heayy-bodied,  clean-tasting,  with  pleasant  Sherry  flavor  and  well-developed  bouquet. 
At  fifteen  months  it  was  distilled  for  brandy. 

No.  749.  WesVt  White  Prolific,  from  Cupertino.  Received  October  19,  1887.  in  good 
condition,  and  crushed  the  day  of  arrival.  The  bunches  were  generalljr  well  nlled,  but 
a  few  showed  a  little  early  coulure;  the  berries  were  good  and  of  full  size,  except  for  a 
few  abortive  ones.  The  must  showed  26.16%  of  solid  contents  by  spindle  and  0.66%  of 
acid.  The  fermentation  reached  its  maximum  on  the  third  day  at  a  temperature  of  o8^. 
The  yield  from  83  lbs.  was  6.0  gals.,  or  at  the  rate  of  165  gals,  per  ton. 

In  two  weeks  the  wine  was  drawn  off  the  thick  lees  and  divided  into  two  packages : 
one  of  four  gallons  for  dry  wine,  and  the  other  of  two  gallons  for  Sherry.  To  the  latter 
was  added  sufficient  alcohol  to  brine  it  up  to  18%,  and  the  sample  was  put  into  the 
heating-chamber,  at  a  temperature  or  80°.  In  two  months  No.  749  (dry  wine)  was  in 
good  condition,  bright,  with  medium  acid  and  some  bouquet.  A  month  later  it  was 
racked  and  pasteurized.  At  eight  months  it  was  a  very  good  wine  with  low  acid,  marked 
flavor,  and  well-developed  bouquet— a  promising  wine  for  distillation.  At  fifteen 
months  it  was  distilled  for  brandy.  At  four  months  No.  749a  (Sherry  sample)  had 
improved  very  much.  At  eight  months  it  was  in  good  order  and  possessed  a  good 
Sherry^  aroma,  but  was  quite  ary.  It  was  sweetened  to  5%  by  the  addition  of  rock-candy. 
The  wine  improved  and  made  a  good  Sherry,  but  was  somewhat  deficient  in  alcohol. 

No.  942.  We$t*$  White  Prolific,  from  Cupertino.  Received  October  26,  1888,  in  good 
condition.  The  erapes  were  from  both  long  and  short-pruned  vines,  the  former  looking 
the  best.  A  few  berries  were  dried  up,  but  they  were  not  generally  overripe.  The  effect 
of  a  little  coulure  was  noticeable.  The  must  showed  25.95%  of  solid  con  teats  by  spindle 
and  0.48%  of  acid.  The  grapes  were  crushed  the  day  they  arrived,  and  yielded  must  at 
the  rate  of  159  gals,  per  ton. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  At  three  months  it  was 
clear,  good,  with  pleasing  aroma  and  advanced  development.  Two  months  later  it  was 
racked  a|^in.  The  lees  were  examined  microscopically  at  five,  sixteen,  and  twenty-one 
months,  respectively,  and  no  unsound  ferments  found.  At  fifteen  months  the  wine  was 
bright)  with  full  and  agreeable  bouquet  and  well-developed  flavor,  but  not  yet  bottle- 
ripe.  At  seventeen  months  it  was  racked  again.  At  twenty-one  months  it  was  bright 
and  good  and  nearly  mature.  A  month  later  it  was  bottled.  At  two  years  and  five 
months  some  wine  that  had  been  bottled  at  five  months  was  examined :  it  was  bright, 
smooth,  and  clean-tasting,  with  full  flavor  and  some  bouquet  That  bottled  at  twenty- 
two  months  was  little  different,  but  with  a  little  less  flavor.  Eighteen  months  later 
the  earlier  bottled  wine  had  deteriorated,  while  the  later  had  improved  and  was  very 
good.  At  seven  years  the  second  bottling  was  a  smooth,  pleasing  wine,  with  little 
bouquet  or  character. 

No.  1045.  We8t*9  White  Prolific,  from  Fresno.  A  sample  for  must  analysis  was  received 
September  5, 1889.  The  bunches  were  of  medium  size  or  larger,  cylindrical,  sometimes 
shouldered',  the  berries  medium  sized,  firm,  and  juicy.  The  must  showed  28.8%  of 
solid  contents  by  spindle  and  0.43%  of  acid. 

No.  1154.  WesCt  White  Prolific,  from  Cupertino.  A  sample  for  must  analysis  was 
received  October  10, 1889,  in  good  condition,  and  mature.  Tne  bunches  were  large,  not 
very  compact,  cylindrical,  and  sometimes  shouldered.  The  must  showed  25.9%  of  solid 
contents  by  spindle  and  0.65%  of  acid. 

No.  1238.  WesVs  White  Proline,  from  Fresna  A  sample  for  must  analysis  was  received 
August  25, 1890,  in  good  condition,  but  many  of  the  berries  dried.  Tne  must  showed 
25.2%  of  solid  contents  by  spindle  and  0.57%  of  acid. 

No.  1271.  WesVi  White  Prolific,  from  Cupertino.  A  sample  for  must  analysis  was 
received  October  2, 1M90,  in  good  condition,  but  small,  tasteless,  and  unripe.  The  must 
showed  20.6%  of  solid  contents  by  spindle  and  0.86%  of  acid. 

No.  1465.  WetVt  White  Prolific,  from  Fresno.  Received  August  31, 1891,  in  good  con- 
dltidh.  The  must  showed  25.65%  of  solid  contents  bv  spindle  and  0.56%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  70°,  and  the  maximum  reached  was  74°,  on 
the  fourth  day.  The  fermentation  was  very  slow,  and  on  the  eighth  day  was  stopped 
by  the  addition  of  spirits. 

At  four  months  the  wine  was  bright,  with  good  aroma,  and  slight  sweetness.  The 
next  month  it  was  racked  for  the  second  time,  and  at  six  months  put  in  the  hot- box,  at 
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a  temperature  of  from  90^  to  95°,  for  three  months.  At  two  years  and  ten  months  it  was 
a  fair  but  coarse  Sherry,  withont  much  flavor  or  aroma.  Four  months  later  it  had 
improved,  and  was  put  in  glass  and  looselv  corked.  At  four  vears  and  five  months  it  was 
a  coarse  Sherry  that  would  be  useful  as  a  blend  with  a  smooth,  full-flavored  wine.  It  had 
acquired  a  very  marked  "rancio  "  taste. 

No.  1531.  WesVs  White  Prolific,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  8, 1881,  in  good  condition.  The  bunches  were  small  and  compact ; 
the  berries  small,  round-oval,  mature.  The  must  showed  24.6%  of  solid  contents  by 
spindle  and  0.54%  of  acid. 

No.  1640.     West's  White  Prolific,  from  Tulare  station.    Received  September  15, 1892,  in 

food  condition.    The  must  showed  24.35%  of  solid  contents  by  spindle  and  0.62%  of  acid, 
he  temperature  of  the  grapes  at  crushing  was  64^,  and  the  maximum  reached  was  77®, 
on  the  fourth  day.    The  wine  was  fortified  on  the  nfth  day. 

In  one  month  the  wine  was  clear  and  was  racked.  At  three  months^ it  was  bright 
and  promising,  with  low  acid  and  slight  sweetness.  At  six  months  it  was  fefortified  and 
sweetened  by  the  addition  of  a  little  rock-candy,  racked,  and  put  in  the  heating-chamber, 
at  a  temperature  of  from.  90°  to  95°,  for  three  months.  At  ten  months  it  was  bright, 
clean-tasting,  and  neutral.  At  two  years  and  three  months  the  wine  was  in  good  order — 
a  good,  clean-tasting,  rather  thin  wine,  with  little  character,  but  without  any  positive 
detects.  Blended  with  one  q^uarter  of  No.  1619  (Marsanne)  it  made  a  good  Sherry.  At 
three  years  and  five  months  it  had  improved,  showed  good  flavor  and  aroma,  but  was 
rather  too  high  in  acid  and  lacked  smoothness. 

No.  1754.  WesVs  White  Prolific,  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  October  13, 1892,  m  good  condition.  The  must  showed  24.1%  of  solid  con- 
tents by  spindle  and  0.57%  of  acid. 

No.  1872.  WesVs  White  Prolific,  from  Amador  station.  A  sample  for  must  analysis 
was  received  September  16, 1893,  in  good  condition,  but  not  mature.  The  bunches  were 
small,  the  berries  of  medium  size.  There  was  evidence  of  some  coulure.  The  must 
showed  22.2%  of  solid  contents  by  spindle  and  1.03%  of  acid. 

No.  1903.  West*s  WhiU  Prolific,  from  Tulare  station.  Received  October  2, 1893,  in  good 
condition,  and  nearly  mature,  but  with  a  good  deal  of  acid.  The  bunches  were  small 
and  rather  loose,  the  berries  of  medium  size.  The  must  showed  22.4%  of  solid  contents 
by  spindle  and  0.77%  of  acid.  The  temperature  of  the  erapes  at  crusning  was  70°,  and 
the  maximum  reacned  was  87°,  on  the  third  day.  On  tne  fifth  day  the  wine  was  still  a 
little  sweet,  and  five  gallons  were  drawn  off  and  fortified.  The  rest  was  fermented 
out  dry. 

'No.  1908  (drv  wine).  In  five  weeks  the  wine  was  clear  and  clean-tasting.  It  was  racked 
and  taken  to  the  cellar.  At  four  months  it  was  bright,  with  little  flavor,  no  aroma,  and 
a  slight  bitterness.  A  month  later  it  was  racked  again,  and  at  six  months  it  showed  no 
improvement;  it  was  flat  and  without  character.  At  ten  months  it  was  no  better,  and 
the  lees  showed  some  acetic  germs;  it  was  racked  a^ain  and  part  put  in  bottle.  At 
thirteen  months  it  was  slightly  better ;  it  had  more  body  and  less  acid  than  the  Burger 
from  Tulare,  but  was  inferior  to  the  latter  in  quality.  At  nineteen  months  it  was  bot- 
tled. At  two  years  and  four  months  it  was  bright  and  without  deposit,  lacking  in  bouquet 
and  flavor,  but  sound  and  fairly  agreeable. 

No.  1903a  (fortified ).  At  two  months  it  was  bright,  but  too  dry.  It  was  racked  for  the 
second  time,  and  at  five  months  put  in  the  heating-chamber,  at  a  temperature  of  from 
90°  to  95°,  for  three  months.  At  nine  months  it  was  racked  again,  and  at  two  years  and 
four  months  it  was  in  good  order,  but  a  dry  and  tasteless  wine  of  poor  quality. 

No.  2034.  WesVs  White  Prolific,  from  Cupertino.  A  sample  for  must  analysis  was 
received  October  31, 1K93,  in  good  condition,  out  not  quite  mature.  The  bunches  were  of 
medium  size,  long,  conico-cylindrical,  close  to  compact;  the  berries  of  medium  size, 
juicy,  thin-skinned,  and  with  full  acid.  The  must  showed  21.5%  of  solid  contents  by 
spindle  and  0.92%  of  'acid. 

No.  2069.  West's  WhiU  Prolific,  from  Paso  Robles  station.  Received  November  3, 1893, 
in  fair  condition.  The  bunches  were  small  to  medium,  well  filled,  conlco-cylindrical, 
with  or  without  shoulders,  sometimes  branching ;  the  berries  under  medium  in  size, 
slightly  oval,  soft  and  juicy,  not  quite  mature.  The  must  showed  25.45%  of  solid  con- 
tents by  spindle  and  0.58%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  eOP, 
and  the  maximum  reached  was  78°,  on  the  third  day.  On  the  eighth  day  the  wine  was 
fortified. 

In  five  weeks  the  wine  was  bright,  but  too  drv.  It  was  racked  for  the  second  time, 
and  at  four  months  was  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°, 
for  three  months.  At  eight  months  it  was  racked  again.  At  fifteen  months  it  was  in 
good  order,  rather  too  dry,  of  fair  aroma  and  some  Sherry  taste,  but  lacking  in  delicacy 
and  smoothness. 
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FEHER  SZAGOS. 

This  variety,  like  the  West's  White  Prolific,  was  imported  from 
Europe  and  the  name  lost.  It  was  presumed,  for  some  reason,  to  be  a 
Hungarian  grape,  and  in  California  was  given  its  present  name,  which 
is  the  Hungarian  for  white  grape. 

Description, — Vine  strong-growing  in  rich  soils,  and  very  productive ; 
leaves  small  to  medium,  roundish,  generally  three-lobed,  and  with 
shallow  sinuses,  glabrous  above  and  nearly  so  beneath  ;  bunches  large, 
long,  and  narrow ;  berries  oblong,  pendent,  loosely  placed  on  long  pedi- 
cels ;  skin  thin  and  tender,  covered  with  brown  dots ;  flesh  firm. 

This  vine  is  an  extremely  heavy  bearer  at  Fresno  with  short-pruning. 
The  grapes  attain  a  good  percentage  of  sugar  when  the  crop  is  not  too 
large,  and  are  low  in  acid.  They  have,  however,  very  little  character, 
and  make  at  best  a  neutral,  cutting  Sherry.  Their  lack  of  acid  and 
character  makes  them  quite  unsuited  to  the  production  of  dry  wine. 

The  fermentation  is  remarkably  slow  and  steady,  but  shows  little 
tendency  to  "  go  wrong." 
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RSGOBD  OF  TbXATMBNT. 

No.  798.  Feher  SzagoSf  from  Fresno.  Received  November  14, 1887,  in  fair  condition, 
overripe  and  flabby,  but  generally  sound.  The  bunches  were  long  and  narrow,  occasion- 
ally shouldered ;  the  berries  were  large,  oblong,  pendent,  loosely  placed  on  long  pedi- 
cels ;  the  skin  was  thin  and  tender,  covered  with  brown  dots ;  the  tlesh  was  solid  and 
gelatinous.  About  15%  of  the  grapes  were  half-raisins ;  they  tasted  very  astringent  for 
a  white  grape.  The  must  showed  26.81%  of  solid  contents  by  spindle  and  0.17%  of  acid. 
The  grapes  (125  lbs.)  were  thoroughly  crushed  and  the  mash  aerated  from  time  to  time 
for  twenty-four  hours,  when  it  was  pressed.  On  the  second  day  after  crushing  the  fer- 
mentation was  so  slow  that  the  must  was  put  in  the  heatinp^-chamber.  at  a  temperature 
of  85**.  It  fermented  slowly  and  its  temperature  did  not  rise  above  the  temperature  of 
the  room. 

At  one  month  the  wine  was  drawn  off  the  thick  lees  and  left  in  the  hot  chamber.  At 
two  months  wine-flowers  appeared  and  the  wine  had  a  slight  acetic  smell,  so  it  was  drawn 
off  and  pasteurized.  At  this  date  it  had  9%  of  solid  contents  and  it  was  fortified  up  to 
18%  of  alcohol.  A  month  later  it  was  bright  and  improved,  but  quite  neutral  and  too 
sweet.  At  eight  months  it  was  in  good  order  and  nad  improved  in  bouquet  and  in 
quality  generally. 

No.  1213.  Feher  Szagos,  from  Fresno.  A  sample  for  must  analysis  was  received 
August  25, 1890,  in  poor  condition.  The  grapes  were  quite  ripe,  and  the  must  showed 
22l4%  of  solid  contents  by  spindle  and  0.40%  of  acid. 

No.  1503.  Feher  Szagos^  from  Fresno.  Received  September  25, 1891,  in  good  condition. 
The  must  showed  23.7^  of  solid  contents  by  spindle  and  0.32%  of  acid.  Tne  temperature 
of  the  grapes  at  crushing  was  70°,  and  the  maximum  reachea  was  77°,  on  the  third  day. 
The  fermentation  was  very  slow,  and  it  was  not  till  the  eighteenth  day  that  the  wine 
was  drv  enough  to  fortify. 

At  tnree  months  the  wine  was  clear,  fresh,  and  clean-tastine,  with  rather  high  sweet- 
ness. At  five  months  it  was  racked  for  the  third  time,  ana  at  six  months  put  in  the 
heatlng-ohamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  At  two  years 
and  ten  months  it  was  bright,  a  perfectly  neutral  wine,  without  positive  defects,  but  lack- 
ing altogether  in  flavor  and  aroma.  It  would  make  an  excellent  neutral  blend  with  some 
highly  flavored  Sherry.  Four  months  later  it  was  put  in  glass ;  it  was  very  clean-tast- 
ing, but  without  character.  At  four  jears  and  five  months  it  was  well  advanced  toward 
maturity,  was  smooth  and  clean-tasting,  but  showed  little  flavor  or  aroma. 

i 

f 

MUSCATEL. 

(See  Vit  Rept.  1885,  p.  103.) 

Synonyms :  Muscat  blanc  de  Fjrontignan ;  White  Frontignan  ;  Muskateller ;  Weisse 
Muscattraube ;  Moscatello  bianco. 

Description. — Vine  of  medium  size,  with  strong,  spreading  canes; 
canes  reddish-brown,  with  short  internodes;  leaves  of  medium  size,  thin, 
five-lobed,  glabrous,  except  for  a  few  hairs  on  the  lower  side  of  the  well- 
marked  ribs;  bunches  long,  cylindrical,  regular,  compact;  berries  round, 
gplden-yellow,  becoming  amber-colored,  very  sweet  and  of  marked 
aroma.     Ripens  a  little  later  than  the  Chasselas. 

The  Muscatel  in  some  one  of  its  many  forms  is  cultivated  in  almost 
every  country  where  vines  are  grown.  It  is  highly  esteemed  as  an  early 
table-grape  wherever  its  poor  shipping  qualities  do  not  preclude  its  use; 
several  forms,  such  as  Silver  Frontignan,  Auvergne  Frontignan,  Grisely 
Frontignan,  are  grown  in  English  hothouses.  The  Muskateller  is 
grown  widely,  but  not  in  large  quantities,  all  over  Austria,  Hungary, 
and  parts  of  Germany,  where  it  is  used  principally  as  an  addition  to 
neutral  grapes  lacking  in  aroma.  In  Italy  several  yellowish  and  pink- 
ish variations  are  grown.  In  southern  countries  the  berries  are  larger, 
but  the  aroma  is  less  marked  than  in  cooler  climates.  The  principal 
importance  of  the  Muscatel  comes  from  the  fact  that  from  it  are  made 
the  famous  "  vins  de  liqueur"  of  Frontignan  in  southern  France.  In 
making  these  wines  the  grapes  are  allowed  to  remain  on  the  vines  till 
they  have  reached  the  last  stages  of  ripening  or  even  have  become  half- 
raisins.     These  wines  are  held  in   such  high  esteem   that  it  is  worth 
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while  to  attempt  to  reproduce  them  in  California.  In  fact,  some  very 
creditable  sweet  Muscatel  has  already  been  made  here,  but  it  must  he 
kept  in  mind  that  only  from  grapes  grown  on  dry  hillsides  and  allowed 
to  reach  the  last  stages  of  maturity  can  anything  approaching  the  wines 
of  Frontignan  be  made. 

The  Muscatel  should  not  be  planted  in  situations  liable  to  spring 
frosts,  on  account  of  the  early  starting  of  the  buds.  Like  many  varie- 
ties of  ancient  origin,  it  is  liable  to  degenerate  and  give  rise  to  sporte 
that  produce  abortive  berries  without  seeds  and  about  the  size  of  peas. 
On  this  account  great  care  should  be  exercised  in  the  choice  of  cuttings. 
On  account  of  the  peculiar  attractive  aroma  of  this  grape  it  is  more 
subject  to  the  attacks  of  animals  and  insects  than  any  other.  Deer  and 
rabbits  will  single  out  a  vine  of  this  variety  from  a  whole  vineyard  for 
their  attacks.  Insects  are  so  partial  to  the  grapes  that  the  Romans,  who 
had  several  varieties  of  Muscat,  called  them  Apianse,"  from  "  apis,"  a 
bee.  Our  modern  name  of  Muscat  has  a  similar  signification,  being 
derived  from  the  Latin." musca,"  a  fly. 

Though  the  Muscat  flavor  is  in  such  high  repute  for  "  vins  de  liqueur  " 
in  Europe,  it  seems  somewhat  discredited  in  California.  This  is  doubt- 
less due  to  the  use  of  the  Muscat  of  Alexandria,  which  is  much  inferior 
to  the  Muscatel  for  this  purpose.  The  natural  aroma  of  all  grapes  is 
strongest  in  the  wine  when  it  is  new,  and  in  time  becomes  feebler,  and 
at  last  is  completely  lost.  The  Muscatel  has  the  mpst  pronounced  and 
the  most  persistent  of  all  grape  aromas,  and  the  wine  does  not  com- 
pletely lose  it  for  twelve  or  more  years.  As  the  natural  aroma  disap- 
pears, the  wine  acquires  a  "  gout  de  ranee,"  which  is  very  delicate  and 
agreeable.  , 

ANALT8X8  OF  MuSTS. 


HUSCATBL. 


1889— No.  1024.    Fresno '  Aug.  31 


1890— No.  1215.    Fresno 

1893— No.  1963.    Paso  Robles 

No.  1998.    Tulare 


Aug.  23 
Oct.  12 
Oct.    17 


25.00 
23.30 
29.65 
26.95 


25.19 
28.18 


.42 
.41 
.34 
.47 


.47 
.34 


RxcoBD  OF  Tbeathbht. 

No.  1024.  Early  Silver  Frontignan,  from  Margberita  Vineyard,  Fresno.  Grapes  arriyed 
September  2, 1K89,  in  fair  condition,  but  only  in  small  quantity  for  must  analysis.  Bunches 
large,  pyramidal,  and  winged ;  grapes  medium  size,  close,  round,  and  golden-^reen  col- 
ored ;  flesh  soft,  with  a  strong  Muscat  flavor;  skin  thin  and  easily  broken.  Juice  showed 
25.0%  of  solid  contents  and  0.42%  of  acid. 

No.  1215.  Early  Silver  Frontignan^  from  Fresno.  A  sample  for  must  analysis  was 
received  August  25,  1890,  in  bruised  condition.  The  grapes  were  very  ripe,  bat  only 
showed  23.3/3  o'  solid  contents  by  spindle  and  0.41%  of  acia. 

No.  1963.  Muscatel,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  14, 1893.  in  good  condition.  The  bunches  were  of  medium  size,  close, 
cylindrical,  with  or  without  a  small  shoulder  or  wing;  the  berries  were  round,  of 
medium  size,  overripe,  commencing  to  dry  up.  The  grapes  were  from  long-pruned 
vines  growing  in  sandy  soil  and  bearing  a  very  small  crop— about  one  and  a  half  tons 
per  acre.    The  must  showed  29.65%  of  solid  contents  and  0.34%  of  acid. 


SHERRY  TYPB — MALVASIA   BIANCA. 
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Na  190a  Mtueatel,  from  Tulare  station.  A  sample  for  mnst  analysis  was  received 
October  19, 1S03,  in  sood  condition.  The  jBrrapes  were  a  mixture  of  first  and  second  crop. 
The  first  was  overripe  and  dried  up,  while  the  second  was  not  quite  ripe.  The  must 
showed  26.96%  of  solid  contents  by  spindle  and  0.47%  of  acid. 


MALVASIA   BIANCA. 
Synonym :  Malvoisie  blanche  da  Piedmont. 

Description. — Vine  fairly  vigorous,  with  light-brown  wood;  leaves  three- 
lobed,  with  shallow  sinuses,  glabrous  above,  woolly  beneath,  with  short, 
sharp  teeth;  bunches  over  average  in  size,  conico-cylindrical,  winged, 
well  filled  but  not  compressed,  on  long,  thin  peduncles;  berries  round, 
small  to  average  in  size,  with  thick,  tough  skin  and  light  bloom,  color 
green,  with  a  pinkish  tint  on  the  ripest  grapes,  flesh  soft  and  juicy,  with 
a  delicate  Muscat  aroma. 

This  variety  is  widely  cultivated  in  Piedmont  and  is  used  for  the  pro- 
duction of  sweet  wines  and  "vins  de  liqueur."  At  Asti,  Italy,  it  is 
employed  to  some  extent  in  the  production  of  sparkling  wines.  It  is  an 
agreeable  eating-grape  with  a  delicate  Muscat  flavor,  but  is  too  soft  and 
juicy  to  be  grown  extensively  for  this  purpose. 
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Record  of  Thsatmbnt. 

No.  1360.  Malvtuia  hianoa^  from  Cupertino.  Received  October  17, 1880,  in  good  con- 
dition, but  ratber  softened  by  the  rain.  The  bunches  were  over  average  in  size,  conico- 
cylindfrical,  we]]  filled,  but  not  compressed;  the  berries  were  round,  small  to  average, 
on  long,  thick  pedicels;  the  akin  was  thick,  tough,  with  a  light  bloom  and  of  a  pinkish 
color.  The  must  showed  26.1%  of  solid  contents  by  spindle  and  0.65%  of  acid.  The  tem- 
perature of  the  grapes  at  crushing  was  66^,  and  the  maximum  reached  was  79^,  on  the 
fourth  day.    On  the  seventh  day  the  wine  was  dry  and  was  racked  off. 

At  one  month  the  wine  was  bright,  of  slightly  pinkish  tint,  strong  aroma,  full  flavor, 
clean  taste,  medium  acid,  and,  in  general,  of  good  quality.  A  month  later  it  was  racked 
for  the  second  time.  At  two  and  at  three  months  the  lees  were  examined  and  no 
unsound  germs  found.  At  three  months  the  wine  was  still  in  good  condition  ;  it  was 
racked  for  the  third  time;  it  was  full-bodied  and  with  high  alcohol,  but  still  tasted  raw. 
Two  months  later  the  lees  showed  some  unsound  germs  and  the  wine  was  pasteurized. 
At  seven  months  it  was  bright,  maturing  well,  with  strong  flavor  and  aroma.  At  fifteen, 
months  it  was  bright,  with  rich  Muscat  aroma,  fresh  and  clean  taste,  nearly  mature. 
Eight  months  later  it  was  bottled.  At  three  years  the  bottled  wine  had  deteriorated 
and  made  a  heavy  deposit  in  bottle ;  it  had  been  bottled  too  soon. 

No.  15.32.  Malvasia  biatiea,  from  Paso  Robles.  A  sample  for  must  analysis  was 
received  October  8, 1891,  in  fair  condition,  but  a  little  moldy.  The  bunches  and  grapes 
were  of  average  size ;  the  berries  thin-skinned  and  tender.  The  grapes  were  mature,  and 
the  must  showed  26.95%  of  solid  contents  by  spindle  and  0.31%  of  acid. 

No.  1756.  Malvatia  &tanea,  from  Paso  Robles.  A  sample  for  must  analysis  was 
received  October  13, 1882,  in  good  condition.  The  must  showed  26.5%  of  solid  contents 
by  spindle  and  0.24%  of  acid. 

No.  2105.  Mdlvatia  biancay  from  Cupertino.  A  sample  for  must  analysis  was 
received  November  7,  lS8.3t  in  good  condition.  The  bunches  were  of  medium  size,  conico- 
cylindrical,  slightly  shouldered ;  the  berries  of  medium  size,  soft,  juicy,  with  thick  skins, 
and  a  delicate  Muscat  aroma.  The  must  showed  25.9%  of  solid  contents  by  spindle  and 
0.74%  of  acid.. 
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UNIVERSITY  OF   CALIFORNIA. 


SUMMARY    OF   ANALYSES   OP  MUSTS   AND  WINES  OP  SHERRY   AND 

MADEIRA  TYPE. 


2! 

LOCALITY. 

< 
5* 

MUST. 

op          >. 

> 

a 

1 

'                     1 

1 

WINK. 

)er 

r 

s 

•o  o 

1 

§1 

;  ?• 

• 

p  O  O          t 

266 

.    Pedro  Jimenet. 
Natonia  

1884 
1886 
1887 
1888 
1889 
1890 
1893 
1890 
1891 
1891 
1890 
1891 
1892 
1894 
1892 
1893 
1894 
1893 
1894 
1893 
1894 

20.78       : 
19.30 
21.26       1 
19.40 
20.06    ... 
19.70    ... 
28.70    ... 
21.20 
23.70 
28.70 
22.80   ... 
24.80    ... 
23.15 
22.30    ... 
22.60 
22.20 
23.90   ... 
19.30    ... 
21.50    ... 
21.60 
21.60   ... 
80.04      1 
80.88       8 
88.87       8 
83  14'     8 
88.90      8 
80.40    ... 
81.60  1    8 

16.30 

23.09 

19.57 

23.30 

21.57 

21.39 

23.70 

20.85    ... 

24.60    ... 

24.80    ... 

23.70    ... 

22.00 
23.05 
28.00    ... 
25.45    ... 
20.50 
22.90 
22.40    ... 
23.86 

20.61 
18.89 
20.61 
19.89 

20.39 
23.13 
23.13 

22'67' 

2U8' 
21.80 

2i.6o' 

9.'76 
0.86 
8.88 
8.67 
1.69 

i.oo 

16.68 

22.67 
19.75 
22.67 
22.67 
21.80 
23.18 

20.85 
23.13 

'l9.76 
21.38 

23.8i 

.33 
.38 
.45 
.35 
.25 
.47 
.47    .- 

.40 
.35 
.40 
.48 
.41 
.23 

12.00 

9.78 

9.36 

9.64 

•17.70 

♦17.20 

.56 
.59 
.68 
.36 
.21 
.33 
....  ..i-.. 

1.18 

484 
784 

Natoma  

CuDertino 

2.00 
2.30 

953 

CuDertino . - 

2.40 

1191 
1404 

Cupertino 

CuDcrtino  - 

4.00 

?!08 

2036 

CuDertino ......... 

1244 

Fresno ' 

.41 

.45    .. 
.45    .. 
.42    .. 
.49 

.60  ... 
.42    .. 

.61 
.37 

•20.06 
•19.08 
•20.08 
•17.40 
•2L19 
11.55 

.30 

.30 

.27    ... 

.34 

.30 

.63 

2.77 

1502 

Fresno . 

?61 

1602a 
1352 

Fresno 

Mission  San  Jos^ 

if"48 

1606 

Mission  San  Jos^ 

3.31 

1779 

Mission  Pan  Jos^ 

2.60 

2246 

Mission  San  Jos6 

1670 

Tulare .— 

.33 
.41 
.29   .. 

.47 
.43 

•18.25 

.38 

8.55 

1900 

Tulare 

2350 

Tulare 

1853 

Amador  station 

A mador  station  . ....... 

.63   .. 

•-. . 

........ 

2164 

.58    .. 

1916 

Paso  Robies 

.40 
.49    .. 

.38 

•18.25 

.35    "   ' 

2.85 

2214 

Paso  Robies 

Ayerase,  Natoma 

.36- 

40 

.43 

.46 
.34 
.66    .. 

38 

3^ 

61 

37 

46 

lo.s'c 

9.46 

. ... .... 

.68       ] 
.63       S 
.87    ... 
.36    ... 
.38    ... 

L.69 

Ayerase .  Cupertino 

I.SfV 

ATerace.  Fresno 

ATerage,  Mission  Ban  Jose 
ATerace.  Tulare 

ATerace.  Amador  station.. 

Ayerace,  Paso  Bobles 

.46 

.63 

.42 

.37 

.47 

.18 

.24 

.22 

.43 

.81    . 

.47    .. 

,38 

.27 
.44 
.38 
.37 
.36 
.34 
.42 
.27 

m  ^  ^  m    m   ^  ^  a 

8.00 
12.18 

9.36 
12.00 
10.91 
10.36 
11.27 
11.73 

".s"6  yj. 

.69  1 
.44  ; 

.49: 

.47  . 
.52  1 
.42 
.39 
.38 

604 

Palomino. 
Cupertino 

1886 
1887 
1887 
1887 
1888 
1888 
1889 
1890 
1890 
1893 
1886 

1887 
1H89 
1890 
1891 
1892 
1893 
lh94 
1884 
18H5 
1887 
1889 
1890 
1891 
1892 
1892 
18,)3 

1.65 

765 
698 
728 
952 

Cupertino.   (Ix)ng-pruned) 
Cupertino.   (Long-pruned) 
Cupertino.  (Short-pruned) 
Cupertino . 

2.60 
2.10 
2.60 
205 

951 

Cunertino 

2  30 

1198 

CuDcrtino - 

1.95 

1311 

Cunertino 

2.10 

1397 

Cupertino 

2067 

Cupertino 

647 

M  is9i6n  San  3os6 

.55   .. 

... 

727 
1171 

Mission  Ban  Jos6.    (Long 

pruned) 

Mission  San  Jos^ 

.36 
.38 
.34   .. 

.40 
.33 

11.09 
♦19.00 

.47 
.32 

2.40 
3.01 

1423 

Mission  Ban  Jo86 

1619 

Mission  San  Jo86 

.53   - 

1780 

Mission  San  Jos6 

.56    .. 
.61 
.41    .. 

".36' 

10.25 
•17.70 

.50 
.48 

8,65 

2019 

Mission  San  Jos^  _..- 

4.30 

2251 

Mission  San  Jos^ 

267 

Natoma 

.82 

.40 

13.60 
13.00 
11.36 
♦17.20 
•18.25 
•20.00 
•19.28 
•18.98 
•18.88 

.53 
.67 
.47 
.44 
.26 

.11       ! 
JSS 

.37       ! 
.82       - 

185 

384 

San  Jos^ 

2.18 

68.3 

Livermore . 

22.60 
25.00 
23.92 
24.10 
21.30 
23.70 
21.95 

22.58 
25.19 
23.42 
23.62 
20.21 
22.67 
20.24 

.38 
.18 
.34 
.36 
.39 
.32 
.38 

.40 
.66 
.33 
.48 
.31 
.48 
.62 

2.40 

1041 
1239 
1476 
1654 

Fresno 

Fresno 

Fresno 

Paso  Robies  . .— .. 

2^ 
2.48 
2.45 
2.55 

1671 

Tulare 

156 

1843 

Tulare 

1.00 

•Fortified. 


BUMMAHY   OF   ANALYSIS  OF  BBEBRY  TYPE. 
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SUMMABT  OF  ANALTBBS  OF  MUSTB  i 

&ND  Winks  of  Shbbbt  and  Madkba  Ttp>— Continued. 

as 
B 

1 
LOCALITY. 

Vintage  of 

MUSI 

1 
Acid  as  Tartaric. 

• 

> 
§• 

WINE. 

Solid  Contents 
by  Spindle 

00 

a 

1 

Alcofiol  by  Vol- 
ume  

Body....*. 

Total    Acid    as 

.  Tartaric,  at  6 

to 8  Months... 

1978 

PaZomtno— Contlnned. 
Tulare ._ 

1883 
1884 
1884 
1883 
1884 
1884 

23.70       J 

24.00   ... 

24.60       ! 

20.60   ... 

24.05       ! 

24.40  ! 
81.93  8 
11.00  8 
84.34      8 

83.69  3 
88.08  ;    8 

r 

1 

22.60    ... 
23.70    ... 
21.05 
24.80 
22.60    ... 

26.20  ... 

27.21  ... 
88.18      3 
83.90    ... 

22.76    ... 

22.60 

22.20 

22.85 

18.40   ... 

24.10    .  . 

26.30  ... 
88.66  a 
81.36    ... 

18.63    ... 
20.40 
20.40    .. 
23.50 
21.50 
23.30 
19.30    ... 
22.10   ... 
22.75   ... 
19.81      9 
88.77      9 

80.70  ... 

22.60    ... 

25.10 

23.40  1... 

23.50 

22.60   ... 

18.20   ... 

20.00  ... 
88.86  9 
83.17  9 
19.10    .. 

22.23 

ii.6i 

23.13 
1.19 
1.88 
4.08 
8.89 
8.90 

iao'ei* 

24.12 
3.37' 

22.23 
20.61 
22.04 

i.Vs" 


20.02 

23.42 
20.17 
22.23 

>b.02 
1.94 

i24"97' 
2V.86 

li'ii' 

11.80 

.26 

.28  i.. 

.38 

2154 

Talare 

Tnlare 

2292 

.26   .- 

1875 

Amador  station ........ 

.47    .. 

2105 

Amador  station ... 

.44   .. 

2166 

Amador  station 

.38   .. 

Ayerace.  Oup^rtliio 

.86 
.46 
.89 
.80 
.43    -. 

.86 
.86 
49 
46 

10.74 
10.67 

.46       9 
.63       9 

1.16 

Ayerage,  Mission  Ban  Jose 
ATerage.  Fresno . 

\A1 

Ayerago.  Tularo 

Average*  Amador  station. . 

Beba, 
Natoma -.,.. 

1884 
1892 
1893 
1894 
1893 
1894 
1893 

271 

.25   .. 
.26   .. 
.38 
.26   .. 

"67" 

14.27 
♦19.18 
♦17.20 

.50 
.38 
.41 

2.10 

1676 
1816 

Tulare 

Tulare - 

2.82 
2.90 

2169 

Tulare 

1854 
2163 
1965 

268 
1687 
1906 
2289 
1874 
2184 
1958 

Amador  station .__. 

.47    .- 

Amador  station . 

.38   .. 

Paso  Robles  . . 

.29   .- 

Average.  Tnlare 

.30 
.43    .- 

.67 

♦18.19 

.40       i 

K.91 

Average,  Amador  station.. 

Perruno. 
Natoma  -. -- 

1884 
1892 
1883 
1884 
1883 
1884 
1883 

.31 
.28 
.41 
.35    .- 

.81 
.40 
.34 

12.35 
♦19.96 
♦19.00 

.28 

.48 

1.85 

Tulare 

2.48 

Tulare . 

2.88 

Tulare 

Amador  station . 

.51    .. 

Amador  station 

.38   .. 

Paso  Robles - 

.15    .- 

Averago.  Tnlare ..— 

.36 
.46    ,. 

.37 

♦19.48 

.88       i 

1.66 

Average ,  Amador  station . . 

Mantuo  de  JPileu, 
Natoma 

1884 
1885 
1885 
1892 
1893 
1894 
1893 
1894 
1893 

299 

.36     . 
.37 

.28    .. 
.37 
.38 
.32    .. 

"42' 

'68" 
.48 

9.82 

9.73 

10.58 

♦18.03 

♦17.50 

.53 

.46   ... 
.35   ... 
.31 
.35 

1,32 

477 

Natoma .. 

497 

Natoma  . . 

1688 

Tulare 

2.53 

1966 

Tulare 

3.30 

2332 

Tulare 

1877 

Amador  station.... 

.60   _. 

2182 

A  mp-doi*  station ,  ^  ,   , 

.40   .- 

1957 

Paso  Robles . ..... 

.30   .- 

Average.  Katoma.. 

.47 
.36 
.46    .. 

.43 

.48 

10.06 

.44       ] 

L.88 

Average.  Tnlaro 

Average,  Amador  station.. 

MourUco  hraneo, 
Natoma .-... 

1884 
1885 
1892 
1883 
1884 
1883 
1894 

270 

.25    .. 
.31 
.33   .. 

■46* 

14.27 
12.54 

.50 
.33    ... 

2.10 

482 

Natoma 

1716 

Tulare 

1970 

Tulare 

.32 
.30    .. 

.34 

♦19.08 

.80 

8.10 

2312 

Tulare 

1876 

Amador  station.... . 

.60    .- 

2183 

Amador  station . 

.48   .. 

Average.  Hatoma 

.88 
.38 
.64    .. 

.40 

.34 

18.40 

.48       1 

1.10 

Average.  Tulare 

Average,  Amador  station. . 

■  »••*■        ««■■■■«* 

•Fortified. 
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tINIVEBSITY  OF    CALIFORNIA. 


SmiMAiiT  or  ANAi/Tsn  or  Musts  and  Wihxs  or  Shxbrt  amd  Madkiba  Ttpk — Contina^d. 


7 


272 

fi68 

838 

914 

1297 

1518 

2013 

2249 

768 

867 

1100 

1322 

2102 

1203 

1466 

1451 

16«9 

1904 

22'iO 

1485 

2219 

1859 

2180 


278 
1085 
1300 
1570 
195  L 
2248 
1393 
2095 
1473 
1873 
2140 
1962 
2213 
2331 


275 
1698 
1901 
2286 
1959 


0 

I 


MUST. 


tOCALITY. 


Verdelho. 

Natoma 

Mission  San  Jos^  . 
Mission  San  Jo86  . 
Mission  San  Jos^  . 
Mission  San  Josd  . 
Mission  San  Jos6  . 
Mission  San  Jos^  . 
Mission  San  Jos^  . 

Cupertino 

Cupertino 

Cupertino 

Cupertino 

Cupertino 

Fresno 


...  k.  •  • . 


Fresno - 

Tulare 

Tulare 

Tulare 

Tulare 

Paso  Robles 

PasoRobles  , 

Amador  station 

Amador  station 

ATerage,  Mission  San  Jose . 

Averas^  >  Oapertlno 

Ayerage,  Fresno 

Ayerage,  Tnlar« 

Averase ,  Paso  Bobles 

Average,  Amador  staticn.. 


Boal  de  Madeira, 


Natoma 

Mission  San  3o86. 

Mission  San  Jos6 , 

Mission  San  .Tos6 

Mission  San  Jo86 

Mission  San  Jos6 

Cupertino 

Cupertino 

Fresno 

Amador  station 

Amador  station 

Paso  Robles 

Paso  Robles 

Tulare 

Average ,  Cnpertlno 

Average,  Mission  San  Jose 
Average,  Amador  station. 
Average,  Paso  Bobles 

Malmsey. 

Natoma 

Tulare 

Tulare 

Tulare 

Paso  Robles 

Average,  Tulare 


1884 
1886 
1888 
1888 
1890 
1891 
1S93 
1894 
1887 
1888 
1889 
1890 
1893 
1890 
1891 
189L 
1892 
1893 
1894 
18»l 
1894 
1893 
1894 


18<(4 
1889 

am 

1891 
1893 
1894 
1890 
1893 
1891 
1893 
1894 
1893 
1894 
1894 


27.35 

2C.90 

26.42 

2S.22 

25.90 

26.05 

28.40 

24.60 

80.04 

24.15 

26.90 

27.65 

27.70 

24.10 

29.10 

26.30 

25.90 

25.75 

27.15 

21.10 

26.06 

26.10 

27.35 

26.49 

27.89 

27.43 

26.27 

86.08 

86.78 


21.76 

26.30 

25.00 

26.90 

24.80 

23.70 

27.15 

28.40 

26.30 

25.60 

29.55 

26.50 

28.60 

25.20 

85.34 

87.78 

87.68 

87.66 


17.91 
22.40 
20.60 
23.15 
2590 
88.06 


25.88 


2699 
27.70 


31.48 
24.33 
26.99 


24.64 


27.65 
25.76 
26.31 


87.84 
87.60 
84.64 
86.67 


26.12 


86.18 


2180 
8i.86 


2. 

p* 

s 

H 


5" 


.50 
1.00 
.57 
.81 
.71 
.71 
.55 
.55 
.49 
.46 
.54 
.55 
.44 
.65 
.54 
.56 
.49 
.58 
.49 
.55 
.66 

.ai 

.45 
.67 
.49 
.68 
.63 
.60 
.64 


.53 
.62 
.57 
.57 
.90 
.48 
.48 
.45 
.50 
.53 
.37 
.34 
.45 
.40 
.65 
.47 
.46 
.40 


.66 
.47 
.45 
.34 
.33 
.48 


WINE. 


il 

►— 

< 

o 


'      9 

a  ~»" 

I  o  3.> 
I  3  ©2. 


o?i 


.37 

•15.20 

.42 

2.82 

.32 
.22 

"■'36 

♦15.20 
♦16.98 
•19.78 

.41 
.72 
.51 

2.96 
306 
a80 

.45 
.26 
.40 

12.27 
13.27 

.64 
.44 

2.70 
2.86 

.52 

•18.22 
•20.71 

.55 
.45 

2.96 
2.90 

""".43' 

•20.24 
•19.90 

.36 
.53 

2J)6 

a  10 

*  * 

. •«. • • -. 

.88 
.37 
.68 
.48 

18.77 

.54 

8.78 

'".is 

.31 

11.68 

12.91 

•17.00 

.66 

.48 
.30 

200 
2J30 
3.14 

' 

1 

1 

.36 

♦21.19 

.41 

3.00 

.35 

18.91 

.48 

8.30^ 

'!""  " 

a9i 

.54 

1.60 

.38 

. 

«*ww    m   m  ^   m 

♦Fortified. 
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SUMMABT  OF  ANALTBM  OF  MUSTB  AND  WiNBS  OF  ShBBBT  AND  MaPEIBA  TyPB  -ContillTied. 


c 
5 

• 

LOCALITY. 

1 

< 

krf. 
P 

f 

o 

'                 1 

1886 
1886 
1887 
1887 
1888 
1888 
1889 
1890 
1893 
1889 
1890 
1891 
1891 
1892 
1893 
1892 
1893 
1894 
1893 
1894 
1894 

1 

1 

Solid    Contents 
by  Spindle  — 

B      Sugar  by  Copper 
«         Test 

• 

« 

INE. 

Zzt. 

':    a*  en 

.77 
.69 
.54 
.48 

.46 

>er 

> 

Q 

K 
S 

o 

• 

t 

1.00 
.91 
.78 
.66 
.48 
.60 
.65 
•86 
.92 
.43 
J>7 
.56 
.54 
.57 
.58 
.62 
.77 
.76 
1.03 
.70 
.58 
.63 
.68 
.66 
.78 
.68 

.*17 
.40 
.32 
.81 

• 

.42 
.41 
.84 
.47 
.41 

.65 
.74 
.31 
.24 
.69 
.88 

OD 

> 

1 

1 

t 
500 
505 

696; 

749  1 

942 

9i3 

1154 

1271 

2034 

1045 

1238 

1465 

1531 

1754 

2069 

We9V9  WhiU  Prolific 

Cupertino 

Capertino 

Cupertino.  (Long-pruned) 
Cupertino.  (Short-pmned) 
Capertino.  (Short-pmned) 
Cupertino.  (Long-pruned) 
Cupertiiio - . 

20.00 
19.80 
23.69 
26.16 
25.95 
25.02 
25.90 
20.60 
21.60 
28.30 
25.20 
25.65 
24.60 
24.10 
25.45 
24.35 
22,40 
24.80 
22.20 
25.90 
27.60 
86.34 
86.38 
84.78 
83.86 
86.76 

17.15 
17.15 
26.81 
22.40 
23.70 
81.44 

25.00 
23.30 
29.65 
26.95 
84.16 

26.10 
25.90 
26.95 
2&50 
86.00 
86.78 

18.89 

"24"6i' 
25.19 
26.99 
25.76 

"28.07 
25.76 

"""24.64* 
23.23 
20.99 
22.67 

'"26."4"9' 
86.98 
84.64 
88.89 

19.54 
19.54 
26.99 
21.97 
23.62 
88.33 

25.19 
28.13 

'"24.16 

.26 

"""27' 
.44 
.37 
.28 

• 

1 
1 

9.36 

9.65 

11.27 

12.82 

[    12.80  i 

1 

2.35 
2.05 
2.60 
2.60 

Cupertino .. 

.31 

Cupertino 

1 

Fresno 

.49 
.31 

1  ._--.       

1 

Fresno 

........ 1 

Fresno 

Paso  Robles 

♦18.78 

.33 

2.85 

Paso  Robles 

Paso  Robles 

.32 
.50 

.47 

♦19.35 

♦18.25 
♦10.83 

.47 
.52 
.44 

2.85 

1640 

Tulare 

2  70 

1903 

Tulare 

260 

2221, 
1872 

Tulare 

Amador  station _. 

1 

1         ; 

2186 

Amador  station 

1 

2222 

Amador  station... 

ATorage ,  Capertino 

.34 
.40 
.38 
.48 

18.89 

1     .49 

8.60 

Average,  Fresno 

Average ,  Paso  Robles 

24 
25 

Average,  Tnlare 

Average,  Amador  station.. 

Feher  Szagos, 

Fresno  

Fresno — - 

1881 
1881 
1887 
1890 
1891 

•wv« •..«r._._..i 

...... 

""68' 
.40 

"."6"4' 

.47 
.34 

8.22 
10.20 
♦9.73 

1 

.56 
.53 
.77 

1.68 
1.99 

789 

Fresno 

1213 

Fresno 

1503 

Fresno .--. 

♦19.08 

9.81 

I 

.39 
.66 

2"38 

Averac6«  Fresno 

1.88 

1024 

Muscatel. 
Fresno 

1215 

Fresno -.. -.. 

1889 
1890 
1893 
1893 

1963 

Paso  Robles 

1908 

Tulare 

■  Average,  Fresno 

.40 

1300 

Malvcuia  bianca. 
Cupertino 

1 

2105 

Cupertino 

1 

1532 

Paso  Robles  ...- 

1890 
1893 
1891 
1892 

1 

1756 

Paso  Robles 

1  Avar&are .  Onnartino  _  

1 

■ 

Average ,  Paso  Robles 

1 

♦] 

ForUfied. 
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C.     RAISIN  AND   TABLE   ORAPES. 


The  table-grapes  included  in  this  group  are,  for  the  most  part,  well 
known  in  California  already.  Some,  such  as  the  Pizzutello  and  Gros 
Colman,  are  worthy  of  being  better  known,  for  they  are  very  showy  and 
attractive,  though  unfitted  for  distant  shipments,  on  account  of  their 
delicate  skin.  With  different  methods  of  packing  and  more  careful 
handling,  they  could  be  made  very  profitable  for  local  markets.  The 
grape  of  Almeria  has-  doubtless  a  future,  for,  as  the  experiments  show, 
it  is  possible  in  some  localities,  by  appropriate  methods  of  pruning  and 
training,  to  make  it  produce  good  crops,  and  it  has  probably  no  superior 
as  a  keeping  grape. 

Some  of  the  Spanish  Sherry  grapes,  such  as  the  Mantuo,  Beba,  Perruno, 
and  Mourisco,  are  very  promising  as  table-grapes,  and  are  also  worthy 
of  trial  for  the  production  of  raisins.  In  southern  Spain  and  Portugal 
very  good  lye-dipped  raisins  are  made  from  these  varieties,  and  their 
heavy  bearing  and  freedom  from  coulure  recommend  them  in  spite  of 
the  superior  quality  of  the  Muscat  of  Alexandria.  The  raisin-grapes 
are  considered  in  this  report  principally  from  the  side  of  their  utility 
as  wine  producers,  though  the  analyses  throw  some  light  on  their  rela- 
tive values  for  drying  purposes. 


BAISICT-aBAPES. 

MUSCAT  OF  ALEXANDRIA. 
(See  Vit.  Kept.  1886-86,  p.  108.) 

Description. — Vine  small  and  not  very  vigorous,  spreading  in  habit; 
canes  short- jointed  and  of  medium  size;  leaves  medium  size,  round, 
generally  five-lobed,  the  upper  sinuses  well  marked  and  closed,  the 
lower  shallow  and  sometimes  wanting,  the  petiolar  sinus  open,  glabrous 
on  both  sides,  and  sharply  toothed  ;  bunches  large,  winged,  loose,  some- 
times branching;  berries  large,  varying  from  nearly  round  to  elliptical 
or  obovoid,  with  thin  but  rather  tough  skin,  firm,  crisp  flesh,  and  green 
to  dull  yellow  color. 

The  synonymy  of  the  Muscat  is  in  a  somewhat  unsettled  state.  There 
is  no  doubt  that  there  exist  several  forms  in  California  which,  by  many 
observers,  are  classed  together  as  Muscat  of  Alexandria.  Whether  these 
are  simple  variations  due  to  climatic  conditions  and  selection  is  impos- 
sible at  present  to  say.  The  Gordo  Blanco,  which  is  held  by  many  care- 
ful observers  to  be  suflBciently  distinct  from  the  Muscat  of  Alexandria, 
is  chiefly  distinguished  by  the  roundness  of  its  berries.  This  seems 
hardly  sufficient  to  base  a  variety  on,  in  view  of  the  fact  that  both 
obovoid  and  nearly  round  berries  are  found  on  the  same  bunch.  The 
Huasco,  which  resembles  the  Gordo  Blanco  form  in  roundness  of  berries 
and  the  greater  compactness  of  its  bunches,  seems  also  to  differ  in  the 
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greater  prevalence  of  three-lobed  leaves.  The  presence  of  three  or  five 
lobed  leaves  is,  however,  a  variable  characteristic  in  the  Muscat.  Nearly- 
all  varieties  which,  like  the  Muscat,  are  of  ancient  origin  and  wide  distri- 
bution, exhibit  similar  variations,  due  generally  to  careful  selection  of 
cuttings. .  Whether  or  not  these  various  forms  are  to  be  considered  as 
true  varieties,  they  are  economically  of  great  importance,  as  by  proper 
selection  the  quality  of  the  raisins  of  California  can  be  improved,  and 
the  unfortunate  liability  of  the  Muscat  to  coulure  may  be  overcome. 
At  the  Experiment  Stations  the  Huasco  form  has  shown  considerable 
superiority  in  the  matter  of  freedom  from  coulure;  but  its  round  berries 
and  more  compact  bunches  render  it  somewhat  less  adapted  to  the  pro- 
duction of  "gilt  edge"  bunch  raisins. 

As  a  wine-grape  the  Muscat  of  Alexandria  is  little  used,  except  to 
make  a  little  sweet  "  Muscat  wine,"  and  occasionally  in  small  quantities, 
to  add  aroma  to  neutral  grapes.  For  the  production  of  sweet  Muscat 
wine  it  is  much  inferior  to  the  small  Muscatel  or  Frontignan,  and  for 
blending  with  other  varieties  it  would  be  well  replaced  by  that  grape, 
by  the  Malmsey,  or  by  some  of  the  true  Malvoisies,  whose  flavor  is  more 
delicate  and  more  suitable  to  wine-making. 
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RaCORD  OF  TBXATMElfT. 

No.  1288.  JTuascOf  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  3, 1890,  in  good  condition,  but  not  quite  ripe.  The  bunches  and  berries 
were  very  large,  and  apparently  the  same  as  the  spherical  form  of  the  Muscat  of  Alex- 
andria.  The  must  showed  20.4%  of  solid  contents  by  spindle  and  0.47%  of  acid. 

No.  1345.  Iluasco,  from  Mission  San  Jos(5,  Received  October  14, 1890,  in  fair  condition. 
The  bunches  were  lon^  and  loose,  but  with  a  little  coulure ;  the  berries  very  large  and 
fine.  The  must  showed  25.63%  of  solid  contents  by  spindle  and  0.5 L%  of  acid.  The  tem- 
perature of  the  grapes  at  crushing  was  69*^,  and  the  maximum  was  76°,  reached  on  the 
third  day.    On  the  nfth  day,  while  the  wine  was  still  a  little  sweet,  it  was  fortified. 

At  three  months  the  wine  was  bright,  of  medium  acid  and  sweetness,  and  strong 
Muscat  aroma.  At  this  date  it  was  racKea  and  put  in  the  heating-chamber,  at  a  tem- 
perature of  110°,  for  three  months.  At  eight  months  it  was  bright,  clean- tasting,  and 
well  developed.  At  this  time  it  was  racked  for  the  third  time.  At  sixteen  months  it 
was  in  good  order,  of  strong  and  pleasing  aroma,  maturing  well,  and  generally  Improved, 
but  rather  too  sweet.  It  gradually  improved,  and  at  four  years  was  a  bright,  clean- 
tasting,  agreeable  Muscat.    At  this  date  it  was  put  In  glass. 

No.  1407.  Huasco,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  24, 1890,  in  good  condition,  and  mature.  The  bunches  were  fairly  well 
filled  and  the  berries  large.  The  must  showed  24.25%  of  solid  contents  by  spindle  and 
0.58%  of  acid. 

No.  1456.  Huasco,  from  Fresno.  Received  August  31,  1891,  in  good  condition,  and 
mature.  The  must  showed  25.85%  of  solid  contents  by  spindle  ana  0.41%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  76°.  The  day  after.crushing  tne  temi>erature 
had  fallen  to  that  of  the  room  (73°),  and  reached  its  maximum  of  77°  on  the  third  da}*. 
The  must  fermented  slowly,  and  on  the  seventh  day  it  was  fortified  while  still  sweet. 

At  four  months  the  wine  was  bright,  clean-tasting,  and  with  delicate  Muscat  aroma 
and  moderate  sweetness.  Two  months  later  it  was  racked  for  the  second  time,  and  put 
in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months.  At  two, 
years  and  ten  months  it  was  in  good  order,  smooth  and  agreeable,  but  in  too  small  a 
(quantity  to  show  its  best  qualities.  Four  months  later  it  nad  improved,  and  was  put 
in  glass. 

No.  1535.  Ilucucot  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  5,  1891,  in  good  condition.  The  bunches  were  loose  and  of  medium 
size ;  the  berries  were  not  very  large  and  rather  too  ripe.  The  must  showed  24.9%  of 
solid  contents  by  spindle  and  0.40%  of  acid. 

No.  1696.  Muscat  of  Alexandria^  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  29, 1892,  in  good  condition.  The  must  showed  26.0%  of  solid  contents 
by  spindle  and  0.46%  of  acid. 

No.  1718.  Muscat  of  Alexandria^  from  Tulare  station.  A  sample  for  must  analysis 
was  received  October  5, 1892,  in  ^ood  condition.  The  must  showed  25.9%  of  solid  con- 
tents by  spindle  and  0.24%  of  acid. 

No.  1719.  ffuascOt  from  Tulare  station.  A  sample  for  must  analysis  was  received 
October  5, 1892,  in  good  condition.  The  must  showed  24.8%  of  solid  contents  by  spindle 
and  033%  of  acid. 

No.  1731.  Muscat  of  Alexandria^  from  Paso  Robles  station.  A  sample  for  must 
analysis  was  received  October  13, 1^,  in  good  condition.  The  must  showed  26.65%  of 
flolia  contents  by  spindle  and  0.36%  of  acia. 

No.  1758.  Hua^co,  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13. 1892,  in  good  condition.  The  must  showed  24.25%  of  solid  contents 
by  spindle  and  0.33%  of  acid. 

No.  1972.  Muscat  of  Alexandria,  from  Tulare  station.  A  sample  for  must  analysis 
was  received  October' 16,  1893,  in  good  condition.  The  bunches  were  of  medium  size, 
loose,  and  Irregular ;  the  berries  large.  The  must  showed  24.8%  of  solid  contents  by 
spindle  and  0.48%  of  acid. 

No.  1974.  Huasco,  from  Tulare  station.  A  sample  for  must  analvsis  was  received 
October  16, 1893,  in  good  condition.  The  grapes  were  larger  than  those  of  No.  1972,  and  the 
bunches  snowed  less  coulure.  The  must  showed  21.4%  of  solid  contents  by  spindle  and 
0.39%  of  acid. 

THOMPSON'S  SEEDLESS. 
Synonyms:  Sultanina;  Sultanieh;  Sultani. 

Description. — Vine  very  vigorous,  and  with  large  trunk  and  very  long 
canes;  leaves  glabrous  on  both  sides,  dark  yellowish-green  above  and 
lighter  below,  generally  three-lobed,  with  shallow  sinuses,  teeth  short  and 
obtuse;  bunch  large,  conico-cylindrical,  well  filled,  on  herbaceous  pedun- 
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cles;  berries  under  medium,  ellipsoidal,  crisp,  of  neutral  flavor,  with 
moderately  thick  skin  of  a  fine  golden-yellow  color. 

This  variety,  which  was  distributed  by  Elwanger  &  Barry,  New  York, 
in  1872,  as  a  Turkish  variety  under  the  name  of  Lady  Decoverly, 
received  the  name  it  is  most  commonly  known  under  from  Mr.  Thomp- 
son, of  Yuba  City,  who  first  distributed  it  in  California. 

Judging  from  the  complete  description  of  the  Sultanina  given  by 
J.  M.  Guillon  (Revue  de  Viticulture,  tome  3,  p.  216,  1895)  there  can  be 
little  doubt  that  our  California  Thompson's  Seedless  is  identical  with  it. 
It  is  from  this  grape  that  the  Sultana  grapes  of  Asia  Minor  are  made. 
It  is  also  grown  to  some  extent  in  Greece  for  the  same  purpose.  It 
bears  plentifully,  even  with  short-pruning,  though  in  its  native  land  it 
is  pruned  long. 

The  Sultanina  is  supposed  by  some  authorities  to  be  a  simple  cultural 
variation  of  the  Sultana,  but  this  is  extremely  improbable,  for  its  dis- 
tinctly elongated  berries  denote,  in  the  absence  of  any  intermediate 
forms,  a  different  origin  from  the  perfectly  round  berries  of  the  Sultana. 

Analyses  of  Musts. 


THOMPSON'S  SEEDLESS. 

Date  of  Picking... 

3.5 

Acid  as  Tartaric... 

1890— No.  1376.    Cu 

pertino 

Oct     16       ! 
Sept.     4      : 
Sept   23      ! 

26.92 
24.45 
26.06 

.46 
.33 
.87 

1892— No.  1636.    Tu 

are .- 

1893— No.  1894.    Tu 

are.... 

.31 

Record  of  Tbbatmsitt. 

No.  1376.  Thompson's  Seedless, 
received  October  17, 1890,  in  good 
loose,  on  slender,  green  ped ancles ;  the  berries  oblong,  of  light  golden  color,  on  long 
pedicels;  the  skin  was  thick  but  tender,  the  flesh  crisp,  sweet,  and  agreeable,  xhe  must 
showed  26.92%  of  solid  contents  by  spindle  and  0.45%  of  acid. 

No.  1636.  Thompson's  Seedless,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  6, 1892,  in  ^od  condition.  The  must  showed  24.46%  of  solid  con- 
tents by  spindle  and  0.33%  of  acid. 

No.  1894.  Thompson's  Seedless,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  25, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  well 
tilled,  but  not  compressed ;  the  berries  under  medium  size,  very  irregular  in  shape,  from 
nearly  spherical  to  long  ellipsoidal;  peduncles  and  pedicels  slender;  flesh  crisp  and 
very  sweet ;  color  golden-yellow,  with  light  bloom.  The  must  showed  26.05%  ox  solid 
contents  by  spindle  and  0.37%  of  acid. 

SULTANA. 


(See  Vit  Kept  1885-86,  p.  102.) 
Synonym :  Seedless  Sultana. 

Description, — Vine  vigorous,  upright;  leaves  large,  five-lobed,  with 
rather  shallow  sinuses,  light  colored,  and  coarsely  toothed;  bunches 
large,  long-cylindrical,  with  heavy  shoulders  or  wings,  well  filled  when 
not  coulured,  but  not  compacted;  berries  small,  round,  firm  and  crisp, 
golden-yellow,  and  without  seeds. 

The  Sultana  is  widely  cultivated  in  California  as  a  raisin  and  table 
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grape,  though  for  the  latter  purpose  it  is  being  partially  superseded  by 
Thompson's  Seedless.  It  does  not  correspond  to  any  available  descrip- 
tion of  European  or  Asiatic  grapes.  The  Sultanina,  from  which  the 
bulk  of  the  seedless  raisins  of  Smyrna  is  made,  resembles  much  more 
closely  the  Thompson's  Seedless  than  our  California  Seedless  Sultana. 
As  a  raisin-grape  the  Sultana  is  too  well  known  to  need  any  description. 
It  is  for  raisins,  rather  than  for  wine-making,  that  it  will  be  found 
useful.  Its  wine  is  neutral  and  fairly  agreeable,  but  never  attains  high 
quality  and  is  not  a  very  good  keeper.  Blended  with  other  grapes  it 
may  be  used  in  the  production  of  sweet  wines,  but,  in  the  coast  counties 
especially,  its  acid  is  rather  too  high  for  this  purpose.  It  is  to  this 
acidity  that  the  superior  piquancy  which  is  claimed  for  its  raisins  over 
those  of  the  Thompson's  Seedless  is  doubtless  due.  The  identity  of  this 
grape  has  not  yet  been  established.  It  is  probably  the  round-berry 
Kechmish  to  which  Odart  refers,  and  which  he  says  enters  into  the  com- 
position of  the  wines  of  Schiraz. 
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No.  774.  Seedless  Sultana,  from  J.  T.  Doyle,  Cupertino.  Received  October  25,  1887,  in 
good  condition.  The  bunches  and  berries  were  very  uneven  in  size,  and  showed  some 
coulure.  Part  of  the  grapes  were  from  long-pruned  and  part  from  short-pruned  vines. 
Those  from  lone-pruned  vines  were  the  finest  and  showed  the  least  coulure.  The  must 
showed  26.1%  of  solid  contents  by  spindle  and  0.41%  of  acid.  The  temperature  of  the 
grapes  at  crushing  was  74°,  and  the  maximum  reached  was  84°,  on  the  second  day.  The 
fermentation  was  over  on  the  eleventh  day,  when  the  wine  was  racked  off. 

At  one  month  the  wine  was  racked  and  taken  to  the  cellar.  A  month  later  it  was 
clear,  sound,  with  low,  pleasant  acid,  but  little  character.  At  four  months  it  was  racked 
for  the  third  time,  and  at  seven  months  it  was  bright,  pleasant,  and  sound.  At  this  date 
a  microsdopical  examination  of  the  lees  showed  no  unsound  ferments,  and  the  wine  was 
racked  into  glass.  A  month  later  the  wine  was  in  good  condition  and  had  developed  a 
little  bouquet. 

Nos.  892  and  893.  Seedless  Sultana,  from  J.  T.  Doyle,  Cupertino.  Received  October  9, 
1888,  in  good  condition.  The  numbers  refer  to  samples  from  long-pruned  and  from 
short-pruned  vines,  respectively.  Both  samples  showed  a  good  deal  of  coulure,  but  the 
long-pruned  was  the  most  evenly  ripened,  though  somewhat  sunburned.  The  must 
showed  22.97%  of  solid  contents  by  spindle  and  0.49%  of  acid  for  the  short-pruned,  and 
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26^1%  of  solid  contents  by  spindle  and  0.39"^^  of  acid  for  the  long-pruned.    The  must 
from  both  samples  was  fermented  in  one  cask. 

At  seventeen  days  the  wine  was  drawn  off,  and  at  one  month  it  was  racked  and  taken 
to  the  cellar.  At  three  months  it  was  clear,  of  good  flavor,  pleasant  acid,  and  adequate 
alcohol.  At  five  months  it  was  racked  again,  and  the  lees  examined  and  found  to  be 
sound.  Tastings  at  ten  and  at  fourteen  months  showed  improvement  and  the 
development  of  some  bouquet.  At  sixteen  months  it  was  bright  and  of  good  bouquet, 
but  the  after-taste  was  not  quite  clean.  At  this  time  the  wine  was  racked  and  part 
put  in  bottle.  At  twenty-one  months  the  lees  w^ere  sound  and  the  wine  was  bright, 
improved  generally,  clean-tasting,  and  with  good  flavor.  A  month  later  it  was  bottled. 
At  twenty-eight  months  the  wine  bottled  at  sixteen  m6nth8  was  clear,  but  had  made 
some  deposit  in  the  bottle;  that  bottled  at  twenty-two  months  was  bright,  without 
deposit,  and  of  good  quality.  At  four  years  both  wines  were  very  good,  but  the  second 
bottling  was  fresher-tasting  and  had  a  more  pronounced  bouquet. 

No.  1356.  Sultana,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was  received 
October  14,  1890,  in  good  condition.  The  bunches  were  lar^e,  winged,  with  medium- 
sized  berries.    The  must  showed  26.6%  of  solid  contents  by  spindle  and  0.54%  of  acid. 

No.  1483.  Sultana,  from  Egger's  Vinevard,  Fresno.  Received  September  11,  1891,  in 
good  condition.  The  must  showed  22.11%  of  solid  contents  by  spindle  and  0.60%  of  acid. 
The  temperature  of  .the  grapes  at  crushing  was  70^,  and  the  maximum,  reached  the  sixth 
day,  was  73^.  The  fermentation  was  very  slow,  and  on  the  eleventh  day  the  wine  was 
fortified. 

At  four  months  the  wine  was  bright,  mild,  and  clean-tasting,  of  medium  sweetness, 
and  almost  colorless.  A  month  later  it  was  racked  for  the  second  time,  and  at  six 
months  put  in  the  heating-chamber,  at  a  temperature  of  from  90°  to  95°,  for  three  months. 
At  two  years  and  ten  months  the  wine  was  bright  and  in  good  order,  but  lacking  in 
flavor,  and  vapid,  without  any  real  Sherry  flavor.  Four  months  later  it  had  improved  a 
little,  out  lacked  character.  It  was  put  in  glass,  on  account  of  the  smallness  of  the 
quantity. 

No.  1711.  Sultana,  from  Mission  San  Jos4.  Received  October  5, 1892,  in  fair  condition. 
The  must  showed  25%  of  solid  contents  by  spindle  and  0.62%  of  acid.  The  temperature 
of  the  grapes  at  crushing  was  69°,  and  the  maximum,  reached  the  third  day,  was  80°. 
On  the  eignth  day  the  wine*was  dry.  and  was  racked  off. 

At  one  month  the  wine  was  cloudy,  but  was  quite  dry.  It  was  racked  for  the  second 
time,  and  at  three  months  it  was  bright,  with  little  aroma,  but  pleasant  flavor,  medium 
acid,  full  body,  and  clean  taste.  At  five  months,  when  it  was  racked  again,  it  was  in  good 
condition  and  had  improved.  At  eight  months  it  was  in  good  order,  but  had  not 
developed  any  bouquet.*  At  ten  months  it  showed  a  little  bouquet.  At  fourteen  months 
it  was  very  good,  and  had  kept  remarkably  well,  considering  the  smallness  of  the 
quantity.    A  month  later  it  was  bottled. 

No.  1715.  SuUana,  from  Tulare.  A  sample  for  must  analysis  was  received  October 
6^  1892,  in  good  condition.  The  must  showed  21.2%  of  solid  contents  by  spindle  and  0.30% 
of  acid. 

No.  2066.  Sultana,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was  received 
November  1, 1893,  in  good  condition.  The  bunches  were  large,  irregularly  branching, 
and  well  tilled ;  the  berries  from  small  to  medium,  and  very  sweet.  The  must  showed 
27.15%  of  solid  contents  by  spindle  and  0.60%  of  acid. 
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BLACK  TABLE-GhRAPBS.. 

BLACK   HAMBURG   AND   BLACK   PRINCE. 

(See  Vit.  Kept.  188&-86,  p.  76.) 
Synonyms:  Trollinger;  Frankenthaler. 

Description. — Vine  very  vigorous,  with  thick,  light-colored  canes; 
leaves  large,  wider  than  long,  not  deeply  cut,  glabrous  above  and  nearly 
so  below,  except  for  a  considerable  hairiness  on  the  nerves;  Bunches 
large,  short,  winged,  rather  loose,  on  long  peduncles;  berries  large  to 
very  large,  generally  round,  and  on  long  pedicels;  flesh  firm,  crisp,  juicy, 
and  with  little  flavor,  but  agreeable  to  eat. 

The  Black  Hamburg  takes  the  place  among  red  grapes  occupied  by 
Chasselas  among  the  white.  Its  regularity  of  bearing,  the  ease  with 
which  it  is  cultivated,  and  the  wide  range  of  conditions  under  which  it 
thrives  as  a  table-grape,  have  caused  it  to  be  planted  in  small  quantities 
over  almost  the  whole  of  the  vine-growing  world.  This  wide  distribu- 
tion has  led  to  the  production  of  innumerable  variations  of  the  grape, 
and  to  a  large  and  confusing  synonymy.  The  Black  Prince,  which  is 
now  extensively  cultivated  in  California  as  a  table-grape  for  the  home 
market,  seems  to  be  only  one  of  the  numerous  variations  of  the  Black 
Hamburg,  valuable  for  its  large  bunches  of  fine,  crisp,  but  rather  flavor- 
less berries.  The  few  wines  made  from  it  show  it  to  be  little  better  for 
this  purpose  in  California  than  the  Black  Hamburg.  It  attains,  appar- 
ently, a  higher  percentage  of  sugar,  but  makes  an  equally  characterless, 
vapid  wine,  of  poor  keeping  qualities. 
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Recoad  of  Tbbatmbnt. 

No.  78L  Black  Prince,  from  J.  T.  Doyle,  Cupertino.  Received  October  26,  1887,  in 
good  condition.  The  stems  were  green,  but  the  grapes  were  fully  ripe  and  a  few  were 
overripe.  The  berries  were  slightly  oval,  very  large,  soft,  juicy,  and  thin-skinned.  The 
must  showed  24.7%  of  solid  contents  bv  spindle  anfl  0.53%  of  acid.  The  grapes  were 
crashed  after  arrival  at  a  temperature  of  70°.  The  maximum  temperature,  reached  the 
third  day,  was  83°.  The  fermentation  was  very  violent,  and  was  iinished  on  the  fifth 
day. 

At  two  months  the  wine  was  very  pleasant,  clean-tasting,  and  light-bodied.  At  four 
months  it  was  racked  for  the  second  tin^e ;  it  was  bright,  clean-tasting,  but  thin  and 
without  special  flavor.  For  three  or  four  months  it  remained  bright  and  of  fair  quality, 
but  later  it  deteriorated  and  did  not  keep  well. 

No.  1699.  Black  Prince,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  September  29,  1892,  in  good  condition.  The  must  showed  24.1%  of  solid  con- 
tents by  spindle  and  0.33%  of  acid. 

No.  1958.  Black  Prince,  from  Paso  Robles  station.  Received  October  15, 1893,  in  fair 
condition.  The  bunches  were  large  and  irregular,  loose ;  the  berries  on  some  bunches 
were  large,  well  formed,  and  well  colored,  on  others  abortive  and  dried  up.  The  must 
showed  25.2%  of  solid  contents  by  spindle  and  0.42%  of  acid.  The  grapes  at  crushing 
showed  64°,  and  the  maximum  temperature,  reached  the  third  day,  was  81°.  On  the 
fourth  day  the  wine  was  dry,  and  on  the  fifth  day  it  was  drawn  off. 

At  one  month  the  wine  was  racked  for  the  second  time  and  taken  to  the  cellar;  it 
was  almost  clear,  but  contained  a  little  sugar  and  was  almost  without  color.  At  three 
months  it  was  clear,  but  thin,  fiat,  and  of  very  poor  quality.  A  month  later  it  was 
racked  again,  but  did  not  improve. 

No.  2003.  Black  Prince,  from  Tulare  station.  Received  October  23, 1893,  in  good  con- 
dition. The  bunches  were  large,  conical,  shouldered,  well  filled,  but  not  compact;  the 
berries  large,  oval,  light  colored,  and  very  sweet.  Some  second-crop  bunches  mixed  with 
the  others  were  smaller,  and  had  smaller  and  more  deeply  colored  berries,  which  were 
less  ripe  than  the  first  crop.  The  must  showed  23.7%  of  solid  contents  by  spindle  and 
0.32%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  67°.  The  must  fermented 
slowlyi  and  was  still  a  little  sweet  when  drawn  off  on  the  fourth  day.  The  wine  was  of 
poor  quality,  and  soon  deteriorated.  At  three  months  it  was  clear,  but  flat  and  worth- 
less,   it  did  not  improve,  and  at  six  months  was  thrown  away. 

GROS    COLMAN. 
Synonyms:  Bodrelabi;  Ochsenauge;  Eichkugeltraube. 

Description, — Vine  strong-growing,  with  dark  brownish  wood;  leaves 
very  large,  round,  thick,  very  slightly  lobed,  shortly  and  bluntly 
toothed,  glabrous  above,  close- woolly  below;  bunches  large,  short,  well 
filled,  but  not  compact;  berries  very  large,  round,  dark  blue,  with  thick 
but  tender  skin. 

The  Dodrelabi  is  remarkable,  as  having  the  largest  berries  of  any 
round-berry  variety  known.  It  is  cultivated  largely  in  eastern  and 
central  Europe,  and  is  also  a  very  great  favorite  in  the  hothouses  of 
England  and  Belgium.  It  is  probably  the  handsomest  black  table-grape 
grown;  its  large,  round  berries,  which  are  not  pressed  out  of  shape  by 
too  great  compactness  of  the  bunches,  are  very  attractive  in  appearance 
and  very  agreeable  too  eat.  The  grapes  have  good  keeping  qualities, 
except  that  they  are  very  liable  to  crack.  They  are,  on  this  account, 
difficult  to  ship  to  any  great  distance. 
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Record  of  Treatment. 

No.  1269.  Gro8  Colman^  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  2, 1890,  in  fair  condition,  so;ne  of  the  berries  being  cracked  and  not  quite  ripe. 
The  must  showed  14.7%  of  solid  contents  by  spindle  and  0.57%  of  acid. 

No.  1425.  Qros  Colman,  from  Mission  San  Jos6.  A  sample  for  must  analysis  was 
received  October  31, 1890,  in  poor  condition.  The  grapes  were  mature  and  very  fine-look- 
ing, but  crushed  and  moldy.  The  must  showed  21.95%  of  solid  contents  by  spindle  and 
0.42%  of  acid. 

No.  1932.  Gros  Colman^  from  Paso  Robles.  A  sample  for  must  analysis  was  received 
October  13, 1893,  in  fair  condition.  The  grapes  were  very  irregular  in  size  and  coloring; 
some  bunches  were  well  filled  with  large,  well-colored  berries,  others  were  loose,  with 
small,  greenish,  flavorless  berries.  The  must  showed  15.2%  of  solid  contents  by  spindle 
and  0.40%  of  acid. 

No.  1973.  Oro8  Colman,  from  Tulare.  A  sample  for  must  analysis  was  received  Octo- 
ber 16, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  cylindrical,  close; 
the  berries  very  large,  crisp,  juicy,  and  tender-skinned,  with  little  flavor  and  not  very 
sweet,  though  some  berries  were  commencing  to  dry  up.  The  must  showed  21.5%  of 
solid  contents  by  spindle  and  0.41%  of  acid. 


BLACK   MOROCCO. 


Description. — Vine  a  strong  grower,  with  thin,  spreading  canes;  leaves 
under  medium  size,  very  deeply  five-lobed,  even  when  very  young,  the 
younger  leaves  truncate  at  base,  giving  them  a  semi-circular  outline, 
with  long,  sharp  teeth  alternating  with  very  small  ones,  glabrous  on 
both  sides;  bunches  very  large,  short,  shouldered,  and  compact;  berries 
very  large,  round,  often  angular  from  compression,  fleshy,  of  neutral 
flavor,  dull  purple  color  or  colorless  in  the  center  of  the  bunch.  This 
grape  is  remarkable  for  the  number  of  second-crop  bunches  which  it 
produces  on  the  laterals. 

The  Black  Morocco  is  late  in  ripening  and  of  very  fine  appearance,  a 
fairly  good  shipping-grape,  but  difficult  to  pack  on  account  of  the  sixe 
and  rigidity  of  the  bunches.  The  grapes  are  of  an  agreeable  crispness, 
but  lacking  in  flavor. 

Rbcobd  of  Trbatkent. 

No.  1351.  BlcLck  Morocco,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  13, 1890,  in  good  condition,  and  mature.  The  must  showed  16.7%  of  solid  con> 
tents  by  spindle  and  0.65%  of  acid. 

No.  2024.  Black  Morocco,  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  28, 1893,  in  good  condition.  The  bunches  were  of  medium  8ize»  short 
cvlindrical,  and  compact;  the  berries  very  large  and  fairly  well  colored.  The  must 
snowed  20.2%  of  solid  contents  by  spindle  and  0.45  a  of  acid. 
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CALIFORNIA    BLACK   MALVOISIE. 


(See  Vit.  Rept.  1887-89,  p.  212.) 

This  variety,  which  has  been  afflicted  with  more  inappropriate  and 
misleading  synonyms  than  fall  to  the  lot  of  most  grapes,  even  in 
California,  resembles  the  Cinsaut  in  its  berries  and  in  the  form  of  its 
leaves;  but  the  bunches  are  much  more  loose  and  lack  the  peculiar  aroma 
of  the  Cinsaut,  and  the  leaves  are  much  larger  and  the  vine  of  stronger 
and  longer  growth.  Its  wine  matures  quickly,  and  is  pleasant  to  the 
taste  at  six  to  eight  months,  but  does  not  improve  with  age,  and  is  a  poor 
keeper.  It  is  certainly,  utterly  different  from  any  variety  of  the  Mal- 
voisie  type,  but  the  name  given  above  has  become  so  closely  identified 
with  it  that  it  is  perhaps  best  to  retain  it.  This  variety  has  been  gener- 
ally abandoned,  except  as  a  table-grape  for  local  markets. 

AlTALTSES  OF  MuSTS. 
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Kkcord  of  Tsbatment. 

No.  1478.  California  Malvoine^  from  Paso  Robles  station.  A  sample  for  must  analysis 
was  received  September  3, 1891,  in  good  condition,  and  riper  than  toe  Cinsaut  from  the 
same  place.    The  must  showed  22.8%  of  solid  contents  by  spindle  and  0.55%  of  acid. 

No.  1855.  California  MalvoiHe^  from  Amador  station.  A  sample  for  must  analysis 
was  received  September  15, 1893^  in  good  condition.  The  bunches  were  of  good  size,  well 
filled,  but  not  compact ;  the  berries  large  and  not  quite  mature ;  there  was  no  sign  of 
coulure.    The  must  showed  20.2%  of  solid  contents  by  spindle  and  0.60%  of  acid. 


CORNICHON. 


Synonyms :  Comichon  Violet ;  Eicheltraube. 

Description. — Vine  a  heavy  grower,  with  thick,  light  brown,  short- 
join  ted  wood;  leaves  large,  longer  than  wide,  deeply  five-lobed,  dark 
green  above,  and  lighter  and  very  hairy  below,  coarsely  toothed,  and 
with  short,  thick  petiole;  bunches  very  large,  loose,  on  long  pedun- 
cles; berries  large,  long,  more  or  less  curved,  darkly  colored  and  spotted, 
thick-skinned,  and  on  long  pedicels. 

This  variety  has  been  grown  as  a  table-grape  with  great  success  in 
California,  and  is  desirable  on  account  of  its  attractive  appearance,  curi- 
ous shape,  excellent  shipping  qualities,  and  late  ripening.  On  account 
of  the  length  of  its  stalks  and  the  looseness  of  its  bunches,  it  is  very  easy 
to  pack,  even  when  the  bunches  are  very  large.     The  grapes  grown  at 
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Tulare  under  this  name  seem  to  differ  considerably  from  the  typical 
Cornichon  as  it  is  found  in  the  more  northern  counties.  It  has  more 
symmetrical  berries  and  lighter  color. 

Rbcobd  of  Tbeatmsnt. 

No.  1350.  Purple  Comichont  from  Cupertino.  Received  October  13, 1890,  in  good  con- 
dition. A  sample  for  mast  analysis  was  all  that  was  received.  The  grapes  were  mature, 
and  showed  17.z%  of  solid  contents  by  spindle  and  0.68%  of  acid. 

No.  2007.  Purple  CorniehoHy  from  Tulare  station.  A  sample  for  must  analysis  was 
received  October  23, 1893.  in  ^ood  condition.  The  bunches  were  small,  irregular,  loose ; 
the  berries  large,  long-elliptical,  symmetrical,  varying  in  color  from  brownish-pink  to 
purple,  fleshy,  and  thick-skinned.  The  must  showed  19.3%  of  solid  contents  by  spindle 
and  0.60%  of  acid. 

EMPEROR. 

Description, — Vine  a  strong,  vigorous  grower;  leaves  very  large, 
with  five  shallow  lobes,  short,  obtuse  teeth,  glabrous  above,  woolly 
beneath,  light  green  in  color;  bunches  very  large,  long,  conical,  loose, 
with  large,  dull  purple,  oval,  firm  berries. 

This  is  an  excellent  shipping-grape  of  fine  appearance,  but  of  little 
flavor,  and  thick-skinned.  When  grown  in  a  suitable  location,  and 
when  properly  trained,  it  is  an  immense  bearer,  and  very  satisfactory  as 
a  late  shipping-grape.  The  vine  must  be  allowed  to  extend  itself;  the 
vine  and  its  arms  should  reach  for  seven  or  eight  feet  at  least  and  should 
be  short-pruned.  When  it  is  cut  back  to  a  mere  stump  the  grapes  do 
not  set  well. 

Rbcobd  of  Treatment. 

No.  1349.  Emperor,  from  Cupertino.  A  sample  for  must  analysis  was  received  October 
13, 1890,  in  good  condition,  and  mature.  The  must  showed  19.3%  of  solid  contents  by 
spindle  &naom%  of  acid. 

No.  2236.  Emperor^  from  Mission  San  Josd.  A  sample  for  must  analysis  was  received 
October  4, 1894,  in  good  condition.  The  bunches  were  large,  loose,  with  little  coulure; 
berries  large,  hard,  and  without  flavor.  The  must  showed  15.4%  of  solid  contents  by 
spindle  and  0.72%  of  acid. 
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BARBAROSSA. 


Synonyms :  Barbarossa  del  Piedmonte ;  XJya  Begina. 

Description. — Vine  prolific  and  of  medium  vigor;  leaves  small,  deeply 
five-lobed,  with  closed  sinuses,  glabrous  on  both  sides  except  for  some 
short,  stiff  hairs  on  the  under  side;  bunches  large,  very  much  winged, 
well  filled;  berries  over  medium  size,  round,  crisp,  juicy,  and  of  agree- 
able but  neutral  flavor,  skin  tender  and  of  a  bright  rose  color. 

This  variety  is  cultivated  to  a  large  extent  in  Piedmont  as  a  late 
table-grape,  and  to  a  less  extent  as  a  wine-grape.  There  are  several 
distinct  varieties,  which  go  under  the  name  of  Barbarossa  in  Italy,  but 
the  one  described  above,  which  is  the  one  at  the  Experiment  Stations, 
is  the  most  esteemed.  At  Mission  San  Jos^  and  at  Cupertino  it  has 
shown  itself  a  fair  bearer  and  a  very  agreeable  and  showy  table-grape. 
It  is,  however,  too  delicate  for  general  shipping  purposes  in  California. 
At  Tulare  it  has  borne  well,  but  failed  to  color.  As  a  wine-grape  the 
results  have  not  been  promising.  Alone,  it  makes  a  thin,  neutral  wine. 
However,  as  it  attains  uniformly  a  good  percentage  of  sugar  with 
adequate  acid,  it  might  be  used  as  a  blend  with  a  variety  of  more 
character.  It  can  at  present  be  recommended  only  as  a  showy  table- 
grape  for  home  use  and  for  keeping  during  the  winter  months.  The 
vine  bears  well  with  short-pruning,  and  requires  a  fairly  rich  soil  in  a 
warm,  dry  location.     On  irrigated  or  over-rich  soils  it  fails  to  color. 

Analysxs  op  Musts  and  Winbs. 
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m 
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1887— No.   746.    Cupertino. - 

1890— No.  1286.    Cupertino  — 

No.  1429.    Mission  San 
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Oct.    16 
Sept.  29 

Oct    28 
Oct.    10 

Oct.    13 
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Oct.    19 
Nov.    4 

Oct.     3 

24.60 
22.90 

28.50 
24.80 

22.85 
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24.80 
24.80 

22.80 

23.61 
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.58 

.44 
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.59 
.47 

.62 
.77 

.48 

.42 
.27 

10.16 

12.64 

.52 
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1892— No.  1740.    Paso  Robles. 

No.  1775.    Mission  San 
Jos6... 

23.13 
20.69 

;36" 

9.34 

a20 

11.64 
10.25 

.65* 
.45 



2.44 

1893-No.  1980.    Tulare 

No.  1995.    Mission  San 
Jos6 _ 

2.80 

No.  2088.    Cupertino . .. 

1894— No.  2230.    Mission  San 
Jos6 

■■■••I  •—  —  •  —  • 

Rbcobd  of  Tbxatmsnt. 

No.  746.  Barbaroasaj  from  J.  T.  Doyle,  Cupertino.  Received  October  18,  1887,  in  ex- 
-cellent  condition.  The  bunches  were  very  large  and  short;  the  berries  very  large, 
sweet,  and  with  little  acid  or  flavor.  The  must  showed  24.6%  of  solid  contents  by  spin- 
dle and  0.47%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  80°,  and  the  maxi- 
mum, reached  the  following  day,  was  86°.  The  wine  was  drawn  off  the  thick  lees  on  the 
tenth  day. 
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At  two  months  the  wine  was  bright,  of  fair  aroma,  adequate  and  pleasant  acid,  good 
body — a  sound  but  neutral  wine.  A  month  later  it  was  racked  again  and  pasteamed 
for  safety.    At  eight  months  it  was  bright,  but  quite  neutral  and  somewhat  nat. 

No.  1266.  Barharossa,  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was 
received  October  2, 1890,  in  good  condition,  ana  mature.  The  bunches  were  large,  pyram- 
idal, and  close;  tne  berries  varying  from  large  to  very  small;  skin  thick  but  tender; 
color  light  garnet,  except  those  in  the  middle  of  the  ounch,  which  were  green ;  pulp 
crisp,  juicy,  sweet,  with  neutral  flavor;  peduncles  thick  and  strong.  The  must  showed 
22.9%  of  solid  contents  by  spindle  and  0.58%  of  acid. 

No.  1429.  Barharo88<L,  from  Mission  San  Jos^.  A  sample  for  must  analysis  was  received 
October  30, 1890,  in  fair  condition,  and  mature.  The  must  showed  28.5%  of  solid  contents 
by  spindle  and  0.44%  of  acid. 

No.  1740.  Barbarossa^  from  Paso  Robles  station.  A  sample  for  must  analysis  was 
received  October  13, 1892,  in  good  condition.  The  must  showed  24.8%  of  solid  contents  by 
spindle  and  0.37%  of  acid. 

No.  1775.  Barbaroasa,  from  Mission  San  Jos6.  Received  October  15, 1S92,  in  good  con- 
dition. The  must  showed  22.85%  of  solid  contents  by  spindle  and  0.69%  of  acid.  The  tem- 
Serature  of  the  must  at  crushing  was  62°.  and  the  maximum,  reached  the  fourth  day,  was 
y*.  On  the  ninth  day  the  wine  was  racked  off  the  thick  lees. 
At  one  month  the  wine  was  quite  clear.  At  this  date  it  was  racked  for  the  second 
time  and  taken  to  the  cellar.  At  three  months  it  was  bright,  without  aroma^  but  with 
some  flavor,  of  medium  acid,  and  good  body;  a  clean-tastiug,  neutral  wine.  Two 
months  later  it  was  racked  again ;  it  was  in  good  order  and  was  very  pleasing,  but  of 
perfectly  neutral  character.  Tastings  at  eight,  ten,  and  fourteen  months  showed  that 
the  wine  remained  in  good  order ;  it  was  of  pleasing  character,  but  neutral  and  quite 
lacking  in  bouquet.    At  seventeen  months  it  was  bottled. 

No.  1980.  Barbarossa,  from  Tulare  station.  Received  October  18,  1893,  in  good  con- 
dition. The  bunches  were  large  to  medium,  winged,  and  close;  the  berries  large,  round, 
soft,  and  juicy,  most  of  them  green  in  color,  but  some  pinkish  and  the  second-crop 
bunches  rose-colored.  The  must  showed  21.5%  of  solid  contents  by  spindle  and  0.47%  of 
acid.  The  temperature  of  the  grapes  at  crushing  was  63°,  and  the  maximum,  reached  the 
third  day,  was  78°.    The  wine  was  dry  on  the  fifth  day,  when  it  was  racked  off. 

In  three  weeks  the  wine  was  clear,  but  rather  flat  and  insipid.  A  month  later  it  had 
improved  somewhat,  but  showed  little  character.  At  this  time  it  was  racked  and  taken 
to  the  cellar.  A  t  three  months  it  was  clear,  a  fair,  neutral  wine,  with  little  flavor  or  aroma. 
A  month  later  it  was  racked  again,  and  at  six  months  it  was  in  good  order,  sound  but 
somewhat  characterless.  At  ten  months  it  had  suffered  a  little  from  the  smsdlness  of  the 
keg;  it  was  mature,  and  was  bottled. 

No.  1995.  Barbarossa^  from  Mission  San  Jos^.  A  sample  for  must  analysis  was  received 
October  19, 1893,  in  good  condition.  The  bunches  were  large,  conico-cylindrical,  winged 
or  shouldered,  rather  close;  the  berries  a  little  over  medium  size,  slightly  ob-compressed 
when  free,  fleshy  and  fairly  resistant,  of  a  deep  rose  color,  sweet  and  pleasant  to  eat 
The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.52%  of  acid. 

No.  2088.  Barbarossa^  from  J.  T.  Doyle,  Cupertino.  A  sample  for  must  analysis  was  re- 
ceived November  6, 1893,  in  good  condition.  The  bunches  were  of  medium  size,  irregular, 
branching,  a  little  coulured;  the  berries  of  unequal  size,  round,  crisp,  and  with  fullacid. 
The  must  showed  24.8%  of  solid  contents  by  spindle  and  0.77%  of  acid. 

FLAME   TOKAY. 
Synonyms :  Flaming  Tokay;  Uva  de  Ragol. 

Description. — Vine  a  strong  grower;  leaves  of  medium  size,  light  yel- 
lowish-green in  color,  slightly  lobed,  long-toothed,  glabrous  on  both  sides; 
bunches  large,  close,  conico-cylindrical,  on  thick  peduncles;  berries  large, 
longer  than  wide,  flattened  at  the  ends,  fleshy,  crisp,  flesh-colored  where 
exposed  to  the  light,  green  when  too  much  shaded. 

This  variety,  which  has  been  grown  so  extensively  in  California  as  a 
shipping-grape,  is  the  "  Uva  de  Ragol "  or  "  Culo  de  Horza,"  which  is 
grown  largely  in  Sevilla,  and  where  it  is  very  highly  valued  as  a  good- 
keeping  grape,  a  reputation  which  it  sustains  equally  in  California.  It 
is  most  successful  on  a  clayey  soil;  on  sandy  and  alkali  soils  it  bears 
well,  but  fails  to  color  its  berries  well.  The  vine  has  been  supposed  to 
be  able  to  resist  the  phylloxera.     It  resists,  however,  only  in  a  manner 
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similar  to  several  other  European  varieties;  that  is  to  say,  when  it  is 
in  a  particularly  favorable  soil  it  will  continue  to  live  for  many  years 
after  its  roots  are  thoroughly  invaded  by  the  insect,  and  after  other 
varieties  in  the  same  ground  are  dead.  It  is  not  properly  a  resistant, 
for  it  is  so  injured  and  weakened  by  the  attacks  of  the  parasite  that 
it  is  worthless  either  for  direct  bearing  or  grafting. 

Rbcobd  of  Tbbatmemt. 

No.  1928.  Flame  Tokay ^  from  Natoma.  A  sample  for  must  analysis  was  receiyed 
October  12, 1893,  in  good  condition.  The  must  showed  19.5%  of  solid  contents  by  spindle 
and  0.86%  of  acid. 


WHITE  TABIiB-GhRAPBS. 


LUQLIENGA. 


Synonyms :  Lignanga ;  Lignan  blanc ;  Gelbe  Seidentraube. 

The  wide  range  of  this  grape  is  indicated  by  the  host  of  synonyms 
under  which  it  labors,  and  of  which  the  above  are  but  a  few  of  the 
commoner. 

Description, — Vine  strong-growing,  and  sensitive  to  frost;  leaves  of 
medium  size,  deeply  five-lobed,  dark  green,  glabrous  on  both  sides, 
sharply  toothed,  the  terminal  tooth  of  each  lobe  very  long  and  acumi- 
nate; bunches  of  medium  size,  well  filled;  berries  of  medium  size,  oval, 
at  first  green,  becoming  yellow  with  overripeness,  with  thin  skin,  crisp, 
firm  flesh,  and  agreeable  flavor. 

The  Luglienga,  the  name  of  which  means  July  grape,  is  one  of  the 
earliest  grapes  known.  This,  in  connection  with  its  good  quality  as  an 
eating-grape,  and  the  length  of  time  which  it  will  keep,  has  made  it  a 
favorite  grape  for  home  use  nearly  all  over  Italy  and  in  many  parts  of 
France,  Austria,  and  Germany.  It  is  said  that  one  vine  of  this  variety 
will  often  suffice  to  supply  a  whole  family  with  grapes  from  the  begin- 
ning to  the  end  of  the  grape  season.  It  is  on  account  of  this  fact 
that  it  is  called  in  Piedmont  "  Bona  in  Ca,"  meaning  "  good  to  grow  on 
the  house." 

The  name  of  "  Seidentraube  "  (silk  grape)  comes  from  the  peculiar  soft 
feeling  which  the  grape  has  when  being  eaten,  and  which  is  one  of  its 
chief  merits.  The  vine  is  unsuited  to  head-pruning,  and  seldom  pro- 
duces more  than  half  a  crop,  on  account  of  its  liability  to  coulure  un- 
less allowed  to  extend  itself.  This  grape  would  be  excellent  for  home 
markets,  and  much  superior  to  the  early  Sweetwaters,  which  usually 
appear  in  the  market  first.  It  is  rather  too  thin-skinned  for  long  ship- 
ments, but  if  handled  carefully  will  keep  a  long  time. 

Rbcobx)  or  Tbkatmxnt. 

No.  1210.*  Luglienga,  from  Fresno.  A  sample  for  must  analysis  was  received  Augnst 
25, 1880,  in  fair  condition.  The  grapes  were  quite  ripe,  and  showed  20.86%  of  solid  con- 
tents by  spindle  and  0.82%  of  acid. 

No.  1214.  Luglienga,  from  Fresno.  A  sample  for  must  analysiB  was  received  August 
2S,  1800,  in  fair  condition.  The  grapes  were  overripe,  and  showed  20.85%  of  solid  contents 
hy  spindle  and  0.58%  of  acid. 

^Imported  onder  name  of  Gelbe  Seidentraube. 
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No.  1305  *  LuglienguL  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  8, 1890,  in  eood  condition,  but  overripe  and  commencing  to  shriveL  The  most 
showed  24.25%  of  solid  contents  by  spindle  and  0.34%  of  acid. 

No.  1441.  Luqlienga.  from  Tulare  station.  A  sample  for  mnst  analysis  was  i^ceived 
August  29, 1891.  m  good  condition.  The  must  showed  23.7%  of  solid  contents  by  spindle 
and  0.36%  of  acid. 

No.  1812.  Luglienga^  from  Amador  station.  A  sample  for  must  analysis  was  receiYed 
September  1, 18d3,  in  good  condition.  The  must  showed  21.1%  of  solid  contents  by  spin- 
dle and  0.47%  of  acid. 

No.  2087.  Luglienga,  from  Cupertino.  A  sample  for  must  analysis  was  received  No- 
vember 6,  1893,  in  good  condition.  The  bunches  were  of  medium  size,  long-con icaL 
winged,  well  filled;  berries  under  medium  size,  oval,  very  sweety  and  overripe,  but  still 
firm  and  of  very  agreeable  flavor.  The  must  showed  28.0%  of  solid  contents  by  spindle 
and  0.35%  of  acid. 

.     PIZZUTELLO  DI  ROMA. 

Synonyms :  Weisse  Eicheltraube ;  Comichon  blanc ;  Santa  Paula. 

Description. — Leaves  five-lobed  not  deeply  cut,  together  with  the  young 
shoots  glabrous  on  both  sides  ;  bunches  large,  long,  loose;  berries  long 
and  thin,  generally  curved,  crisp,  thin-skinned. 

The  synonomy  given  above  is  perhaps  a  little  doubtful,  and  may  in- 
clude two  varieties  similar  in  fruit  but  differing  in  leaf  characters.  The 
one  described  is  the  favorite  table-grape  grown  in  the  outskirts  of  Rome. 
It  is  of  very  attractive  appearance  and  agreeable  crispness,  but  almost 
totally  lacking  in  flavor.  Its  remarkably  thin  and  tender  skin  increases 
its  desirability  as  an  eating-grape,  but  militates  very  much  against  its 
shipping  qualities.  It  is  much  inferior  in  this  respect  to  the  Black 
Comichon,  which  it  resembles  in  shape  and  flavor. 

Rbcobd  of  Tbxatmbnt. 

No.  2006.  Pizzutello  di  Roma,  from  Tulare.  A  sample  for  must  analysis  was  received 
October  23, 1883,  in  good  condition.  The  bunches  were  of  medium  size,  short-cylindri- 
cal, loose,  on  slender  peduncles ;  the  berries  large,  lone,  generiUly  curved,  hard,  flavorless, 
on  thick  pedicels.  The  must  showed  22.2%  of  solid  contents  by  spindle  and  0.38%  of 
acid. 

ALMERIA. 

Description. — Vine  vigorous;  leaves  of  medium  size,  round,  and 
slightly  or  not  at  all  lobed,  quite  glabrous  on  both  sides,  teeth  obtuse 
and  alternately  large  and  small;  bunches  large,  loose  or  compact,  irreg- 
ularly conical;  berries  from  small  to  large,  cylindrical,  flattened  on  the 
ends,  very  hard  and  tasteless. 

The  grape  cultivated  at  the  Experiment  Stations  under  this  name  is 
one  of  the  several  varieties  which  are  shipped  in  such  large  quantities 
from  Malaga  and  Almeria  packed  in  sand  or  cork-dust.  The  chief  of 
these  varieties  are  the  De  Loxa,  Ataubi,  and  Ciuti,  all  white  grapes  of 
similar  character,  having  the  common  properties  of  late  ripening,  hard, 
crisp  flesh,  and  firm  attachment  to  the  pedicel.  Which  of  these  varieties 
we  have  under  the  name  of  Almeria  has  not  yet  been  determined.  The 
above  description  is  drawn  up  from  the  vines  growing  at  the  Tulare 
station. 

The  grapes  ripen  late  and  attain  about  20.0%  of  sugar.  They  have 
remarkable  keeping  qualities  and  resist  mold,  fermentation,  and  drying- 
up  better  than  any  grape  which  we  have  tried.     Some  berries,  detached 

^Imported  under  name  of  Gelbe  Seidentiaube. 
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^^■:';        from,  the  bunch  and  placed  loose  in  a  box,  remained  perfectly  good  and 

with  very  little  shriveling  for  over  four  months.    The  diflSculty  which 

has  been  experienced  in  causing  this  variety  to  bear  has  been,  in  the 

i-s.         cooler  localities,  due  to  the  lack  of  sufGicient  heat,  but  in  the  hot  interior 

valleys  to  an  unsuitable  method  of  pruning.     An  instance  was  brought 

to  our  notice  by  Mr.  A.  D.  Shepard,  which  illustrates  this  fact.    A 

vineyardist  in  the  San  Joaquin  Valley,  becoming  disgusted  with  a  patch 

^^y.         of  these  vines  which  he  had  been  cultivating  for  years  without  obtain- 

V,  ing  any  grapes,  allowed  the  vines  to  grow  without  any  care,  not  even 

1' -'  pruning  them.    The  next  season  he  obtained  a  large  crop. 

^"'''  At  Tulare  the  vines  being  allowed  to  extend  themselves  have  given 

good  crops.     The  vine  should  therefore  be  trained  on  trellis  or  wires, 

allowed  to  spread  over  a  good  deal  of  ground,  and  should  only  be 

planted  in  the  hotter,  localities. 

RXCOBD  or  T&SATXXNT. 

on:. 

lo::  No.  2023.    Almeriiif  from  Tulare  station.    Beceived  October  26, 1893,  in  good  condition. 

The  bunches  were  large,  loose  to  compact,  irregularly  conical ;  berries  from  small  to 
large,  cylindrical.  Hattened  on  the  ends,  verv  hard  and  tasteless.    The  must  showed 

7  ::  19.7%  of  solid  contents  by  spindle  and  0.54%  of  acid. 

T: 

[!1G.* 

t  i^ 

lid 


ire: 
idr- 

Ie3; 


ad 

9' 

m 

lie 

15 

9 

i 

1 

V 

i 

\ 
I 


356 


UNIVERSITY  OF  ,CALIFORNIA. 


AMERICAN  TYPE. 


HERBBMONT. 


Description, — Vine  a  vigorous  grower,  with  slender,  short- jointed  canes  ; 
leaves  of  medium  size,  with  five  strongly  marked  lobes,  yellowish-green 
and  glabrous  above,  very  rough  and  hairy  below;  bunches  of  medium 
size  to  large,  well  shouldered,  compact;  berries  small,  round,  juicy,  with 
little  foxiness. 
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Jfferhemont,  from  Cupertino.  A  sample  for  must  analysis  was  received 
October  21, 1890,  in  jgood  condition,  and  ripe.  The  must  showed  22.4%  of  solid  contents 
by  spindle  and  0.69%  of  acid. 

No.  1749.  Herhemont,  from  Paso  Robles.  A  sample  for  must  analysis  was  received 
October  13, 1892,  in  good  condition.  The  srapes  were  very  small,  and  showed  23.7%  of 
solid  contents  by  spindle  and  0.56^;!  of  acid. 


No.  1767.  HerbemorUt  from  Mission  San  Jos^.  Received  October  18, 1892|  in  good  con- 
dition. The  must  showed  21.3%  of  solid  contents  by  spindle  and  L05%  of  acid.  The 
temperature  of  the  grapes  at  crushing  was  58^,  and  the  maximum,  reached  the  fourth 
day.  was  87®.    On  the  fifth  day  the  wine  was  diy,  and  was  drawn  off. 

The  wine  was  blended  with  a  small  quantity  of  Petit  Bousohet,  but  unfortunately  the 
record  of  the  exact  amount  was  lost.  At  two  months  the  wine  was  clear,  dry,  and  of 
deep  color.  At  three  months  it  was  racked  for  the  second  time ;  it  was  bright,  sound, 
and  with  full  acid,  not  delicate,  but  with  little  foxiness.  Two  months  later  it  was  equally 
good ;  it  was  a  good,  sound  wine,  but  not  of  agreeable  aroma.  At  this  date  it  was  racked 
again.  At  ei^ht  months  it  showed  ad vancea  development  and  had  improved.  At  four- 
tSen  months  it  had  retained  its  good  qualities,  but  was  still  rather  rough.  Four  months 
later  it  was  put  in  bottle. 

No.  2001.  Herhemont,  from  Tulare.  Received  October  23, 1893,  in  good  condition.  The 
bunches  were  small,  irregularly  conical,  close  ,*  the  berries  small,  nearly  round,  with  very 
Uttle  foxiness,  not  well  colored.  The  must  showed  20.2^  of  solid  contents  by  spindle 
and  0.76%  of  acid.  The  temperature  of  the  grapes  at  crushing  was  68®,  and  the  maximum, 
reached  the  third  day,  was  94®.    On  the  fourth  day  the  wine  was  dry,  and  was  racked  off. 

At  one  month  the  wine  was  clear,  and  was  racked  off  and  taken  to  the  cellar.  At  four 
months  it  was  racked  again ;  it  was  clear,  very  light  in  color,  clean-tasting,  and  of  good 
acid,  but  not  of  good  aroma.  At  this  date  it  was  racked  for  tne  second  time.  After  this 
the  wine  deteriorated,  and  at  ten  months  was  fiat  and  poor  j  the  lees  showed  unsound 
germs.  At  sixteen  months  it  was  a  fiat,  tasteless  wine,  without  color  or  other  good 
quality. 

No.  2125.  Herhemont^  from  Cupertino.  A  sample  for  must  analysis  was  received 
November  5, 18^  in  good  condition.  The  bunches  were  of  medium  size,  conical,  winged, 
close ;  the  berries  under  medium  size,  crisp,  somewhat  pulpy,  sweet,  with  good  acid  and 
little  foxiness.    The  must  showed  24.4%  of  solid  contents  by  spindle  and  0.85%  of  acid. 
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NOTES   ON   BBOBNTLY  IMPORTED   GRAPES. 

Of  the  most  recently  imported  grapes  in  the  collection  obtained  from 
Count  S.  di  Rovasenda,  of  Turin,  some  varieties  have  commenced  to 
bear  at  the  Poinona  and  Tulare  stations.  At  present  but  a  partial 
report  can  be  made  on  the  character  of  their  fruit  and  their  adaptability 
to  conditions  existing  in  California;  but  the  following  notes  are  given 
for  the  benefit  of  those  who  have  received  cuttings  of  these  varieties. 
They  are  principally  Italian  grapes,  many  from  northern  Italy  (whence 
we  have  already  obtained  some  of  our  most  promising  varieties),  but 
others  from  Sicily,  Sardinia,  and  southern  Italy — localities  whose  grapes 
are  as  yet  quite  untried  in  California. 

All  the  varieties  have  grown  vigorously  at  Berkeley,  where,  however, 
they  have  all  failed  to  mature  any  fruit.  Their  unsuitableness  to  cool 
localities  is  well  illustrated  in  Berkeley  by  their  failure  to  ripen  perfectly 
their  wood  side  by  side  with  French  varieties,  nearly  all  of  which 
mature  their  canes  without  difiiculty. 

Felaverga  (syn.,  Cari). — Robust  and  productive;  bunches  large;  ber- 
ries large,  reddish-black,  very  sweet,  and  keeping  well  through  the  winter. 
Used  for  the  production  of  a  sweet,  sparkling  wine  in  the  country  around 
Saluzzo,  but  more  suitable  for  a  table-grape  than  for  wine. 

Zinzillosa  (syn.,  Tintorina). — Resembles  the  Mourastel. 

Bolgnino  (syn.,  Nebbiolo  di  Dronero). — Cultivated  near  Saluzzo,  in 
Piedmont,  and  differing  very  much  from  the  true  Nebbiolo.  This  vari- 
ety has  fruited  at  Tulare,  and  a  sample  of  the  grapes  was  received  from 
there  on  October  14,  1895,  in  good  condition.  The  must  showed  24.6% 
of  solid  contents  by  spindle  and  0.48%  of  acid.  The  bunches  were  small, 
compact,  cylindrical,  on  heavy  peduncles;  the  berries  small,  round,  juicy, 
sweet,  and  of  good  flavor.  A  few  of  the  grapes  were  sun-dried,  and  in 
general  they  resembled  a  Pinot. 

Crovattina  (syn.,  Croattina,  Nebbiolo  di  Gattinara). — Grown  in  vari- 
ous parts  of  Piedmont  and  Lombardy.  It  has  large,  round,  black  ber- 
ries, resembles  the  Bonarda  more  than  the  Nebbiolo,  and  gives  a  common 
wine  of  good  color.     It  is  a  heavy  bearer,  but  needs  a  deep  soil. 

Negrara  di  Gattinara, — A  black  wine-grape,  cultivated  in  the  extreme 
north  of  Piedmont. 

Erhalvs  di  Caluso, — It  is  from  this  grape  that  the  liqueur  wines  of 
Caluso  are  made.  On  account  of  its  thick  skin  and  firm  pulp  it  is  a  good 
keeper  and  very  suitable  to  partial  drying  before  crushing,  as  is  done  in 
making  the  liqueur  wines  of  Caluso.  It  is  not  a  heavy  bearer,  and 
requires  long-pruning. 

Description:  Leaves  of  medium  size,  thin  and  smooth,  dark  green  and 
slightly  tomentose  on  the  lower  surface,  sharply  toothed,  and  deeply 
five-lobed;  bunches  cylindrical  and  with  small  wings;  berries  of  medium 
size,  round,  thick-skinned,  yellowish  at  first,  becoming  rose-colored. 

This  variety  has  fruited  at  the  Pomona  station,  and  on  September  14, 
1895,  a  sample  of  the  grapes  was  received  in  good  condition.  The  must 
showed  23.0%  of  solid  contents  by  spindle  and  0.62%  of  acid.  The 
bunches  were  of  medium  size,  cylindrical,  well  filled,  on  slender 
peduncles;  the  berries  of  medium  size,  nearly  round,  pulpy  but  soft, 
thick-skinned,  from  green  to  pink  in  color,  on  short,  slender  pedicels, 
not  of  very  agreeable  flavor,  but  mature  and  having  good  acid. 
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Orisa  di  Piemonte. — A  valued  table-grape  of  northern  Italy.  The 
bunches  are  large,  conical,  and  well  filled;  the  berries  large,  slightly 
oval,  pulpy  but  soft,  black,  but  grayish  in  appearance  on  account  of 
their  abundant  bloom. 

AiiUbo. — A  large,  black  table-grape  of  Saluzzo,  Piedmont.  The  grapes 
are  said  to  be  very  crisp  and  agreeable. 

Quagliano. — A  large,  black  table-grape  grown  in  the  neighborhood  of 
Cuneo,  Piedmont,  in  light  soils.  It  is  of  very  delicate  and  agreeable 
flavor.  A  sample  of  the  fruit  of  this  variety  was  received  from  the 
Tulare  station  on  October  14, 1895,  in  good  condition.  The  must  showed 
23.9%  of  solid  contents  by  spindle  and  0.38%  of  acid.  The  bunches 
were  of  medium  size,  conical,  and  well  filled;  the  berries  large,  round, 
crisp,  rather  astringent,  of  good  flavor,  and  with  tender  skin.  It  was  a 
very  pleasing  and  fine  looking  table-grape,  but  not  firmly  enough 
attached  to  the  pedicel  for  distant  shipment.  It  resembled  the  Gros 
Colman. 

Bermestia  Rossa  or  Violetta. — A  large  table-grape  cultivated  in  Lom- 
bardy  and  other  parts  of  northern  Italy.  The  bunches  are  large,  loose, 
long,  conico-cylindrical,  on  long,  slender  peduncles;  the  berries  very 
large,  long-olive-shaped,  on  long,  slender  pedicels;  the  skin  is  thick, 
violet- red;  the  flesh  firm  arid  of  neutral  flavor. 

Bitondo. — A  grape  grown  on  the  Adriatic  side  of  central  Italy.  The 
grapes  are  large,  round,  of  bjick-red  color;  the  bunches  on  long  peduncles 
w4th  distinct  wings. 

Malvasia  Rovasenda. — A  seedling  originated  by  Baron ,  Mendola,  of 
Favara,  Sicilv. 

Malvasia  di  Broglio, — Grown  in  Tuscany  and  Apulia,  and  in  many 
other  parts  of  Italy.  It  is  a  vigorous  grower  and  good  bearer,  and 
resists  the  oidium  well.  A  sample  of  the  grapes  was  received  on  Sep- 
tember 27,  1895,  in  good  condition.  The  must  showed  25.9%  of  solid 
contents  by  spindle  and  0.45%  of  acid.  The  bunches  were  large,  irregu- 
lar, with  many  long  cylindrical  branches,  well  filled ;  the  berries  were 
small,  round,  firm,  fleshy,  with  little  flavor,  resembling  the  Sherry 
grapes  in  character. 

Negro  Amaro  (syn.,  Lacrima). — A  wine  variety  of  Apulia;  said  to  be 
too  late  for  northern  Italy.  A  sample  was  received  from  Tulare  in  good 
condition.  The  must  showed  25.9%  of  solid  contents  by  spindle  and 
0.65%  of  acid.  The  bunches  were  of  medium  size,  conico-cylindrical, 
compact,  on  heavy  peduncles;  the  berries  of  medium  size,  slightly 
oblong,  firm,  juicy,  thick-skinned,  with  fair  color,  of  fresh  and  agree- 
able flavor.  The  grapes  resemble  the  Chauche  noir,  but  have  better 
color  and  more  flavor. 

Cesanese, — A  vine  of  central  Italy,  with  black,  oval  grapes. 

Trivoti, — A  vine  cultivated  in  Sicily.  The  grapes  are  large,  ellip- 
soidal, light  violet  or  marked  with  reddish-brown  blotches. 

Negro  Dolce. — A  vine  cultivated  in  Apulia. 

Catarrattu  a  la  Porta, — A  white  grape  of  Sicily,' which  enters  into 
the  manufacture  of  the  wines  of  Marsala.  It  has  large,  round,  yellow 
berries,  and  bears  well. 

Mammnlo  Toscano. — Said  to  give  a  wine  having  a  faint  flavor  of  vio- 
lets. It  is  cultivated  in  Tuscany,  and  is  rather  too  late  for  more  north- 
ern localities.     The  grapes  are  oval  and  black. 
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Pagade.bito. — This  name,  which  means  "pay  debt,"  is  given  to  several 
heavy-bearing  grapes  in  various  parts  of  Italy.  The  one  planted  at  the 
Experiment  Stations  seems  to  be  the  Pagadebito  which  occupies  a  large 
part  "of  the  vineyards  along  the  whole  Adriatic  slope  of  the  Apennines. 
It  is  vigorous,  robust,  and  bears  well.  A  sample  of  the  grapes  was 
received  from  Tulare  on  October  14,  1895,  in  good  condition.  The 
bunches  were  small,  cylindrical,  well  filled,  each  with  a  small  wing;  the 
berries  small,  round,  juicy,  firm,  with  very  thick  and  astringent  skin, 
good  color  and  flavor,  but  lacking  in  acid.  Many  of  the  berries  were 
small  and  abortive.  The  must  showed  21.7%  of  solid  contents  by  spin- 
dle and  0.41%  of  acid. 

Vemaccia  Sarda  (syn.,  Austera). — A  heavy-bearing  white-wine  grape 
of  Sardinia.  It  gives  a  lighter  wine  than  most  of  the  vines  of  Sar- 
dinia, and  is  very  agreeable,  though, somewhat  rough  and  a  little  bitter. 

Monica  (syn.,  Munica,  Nectarea). — This  variety  produces  the  most 
valued  wine  of  Sardinia.  It  is  a  strong  grower,  somewhat  resembling 
the  Mission.  A  sample  of  the  grapes  was  received  from  Tulare  on  Octo- 
ber 15,  1895,  in  good  condition.  The  bunches  were  very  large,  conical, 
heavily  shouldered,  well  filled;  the  berries  over  medium,  round,  firm, 
well  attached  to  the  pedicel,  of  good  flavor  and  very  sweet,  of  a  dull 
brownish-purple  color.  It  is  an  agreeable  eating-grape  and  probably  a 
good  shipper,  on  account  of  its  beautiful  bunches,  which,  though  very 
large,  adapt  themselves  well  to  packing.  The  must  showed  27.4%  of 
solid  contents  by  spindle  and  0.24%  of  acid. 

Ocrif,  di  Boe. — A  black  grape  of  Sardinia.  It  has  large,  conico- 
cylindrical  bunches,  very  large,  oval  berries,  which  are  firm,  thin- 
skinned,  and  of  good  flavor.     It  ripens  late. 

Cipro  Nero, — From  this  grape  the  most  famous  wine  of  the  Island  of 
Cypress  is  made.  A  sample  of  the  fruit  was  received  from  Tulare  on 
October  14,  1895,  in  good  condition.  The  bunches  were  of  medium  size, 
loose,  on  slender  peduncles;  the  berries  large,  ovoid,  firm,  with  thick 
but  tender  skin,  and  good  flavor.  It  appeared  to  be  a  good  shipping- 
grape,  somewhat  resembling  the  Black  Prince,  but  with  less  color  and 
more  flavor.  The  must  showed  23.0%  of  solid  contents  by  spindle  and 
0.42%  of  acid. 

Danu^FW^  (syn.,  Gros  Guillaume). — A  late  table-grape  of  southern 
France.  The  bunches  are  large,  branching,  and  loose;  the  berries  large, 
ellipsoidal,  firm,  juicy,  of  neutral  flavor,  and  with  a  very. thick,  tough 
skin,  of  dull  black  color. 

Olivette  de  Cadenet  (syn.,  Teneron). — A  good  late  table-grape.  A 
sample  of  the  fruit  was  received  from  Pomona  on  September  14,  1895, 
in  good  condition.  The  bunches  were  large,  loose,  long-conical,  on  slen- 
der peduncles;  the  berries  large,  ellipsoidal,  firm,  fleshy,  with  thick  but 
tender  skin,  and  little  flavor.  Apparently  an  excellent  shipping-grape 
of  green  to  yellowish  color. 

Piepoule. — This  is  one  of  the  most  widely  cultivated  grapes  of  the 
south  of  France.  It  is  a  heavy  bearer  and  especially  adapted  to  close, 
head  pruning.  Its  bunches  are  of  medium  to  large  size,  conico-cylin- 
drical,  winged;  the  berries  are  nearly  round  and  of  medium  size.  It 
was  the  principal  black  grape  of  Languedoc  until  it  was  abandoned  in 
favor  of  'the  Aramon,  on  account  of  its  extreme  liability  to  attack  of 
oidium.     Now  that  the  oidium  is  successfully  combated  by  sulphur,  this 
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variety  may  be  worth  trying  in  California,  on  account  of  its  vigor,  fer- 
tility, and  adaptability  to  poor  soils. 

Aspiran  noir. — This  is  the  white  variety  of  the  Verdal,  and  is  more 
esteemed  in  France  than  the  latter,  both  for  wine-making  and  for  the  table. 

Persan. — This  is  one  of  the  most  valued  grapes  of  Isere  and  Savoy  for 
red  wine.  It  is,  however,  generally  considered  inferior  to  the  Etraire 
de  PAdhui,  which  it  resembles  closely. 

Chenin  noir. — This  is  one  of  the  chief  red-wine  grapes  of  the  depart- 
ment of  Maine-et-Loire,  in  the  west  of  France,  where  it  gives  good  crops, 
but  ripens  rather  late. 


-WINES  RBOBIVBD  ;F0R  EXAMINATION. 

RED    WINES. 

No.  1208R.  Cabernet  Sauvignon,  from  Jos.  Sladky,  Mountain  View; 
received  February  14,  1890.  Condition  good,  color  light  for  the  variety, 
acid  slightly  deficient. 

No.  1632R.  Cabernet  Sauvignon^  vintage  of  1885,  from  \Vm.  Pfeffer, 
Gubserville;  received  and  analyzed  April  1,  1892.  Color  much  less 
than  in  the  following  samples  of  Cabernets  from  the  same  place;  19.10 
in  intensity  and  verging  toward  yellow  in  tint. 

No.  1633R.  Cabernet  Sauvignon,  vintage  of  1887,  from  Wm.  Pfeffer, 
Gubserville;  received  April  1,  1892.  Color  much  more  intense  than  in 
the  1885  sample,  34.80  as  against  19.10  for  the  earlier  vintage. 

No.*1640R.  Cabernet  Sauvignon,  vintage  of  1889,  from  Wm.  Pfeffer, 
Gubserville;  received  April  1, 1892.     Color,  38.10  in  intensity;  tint,  red. 

No.  1634RI.  Cabernet  Sauvignon,  vintage  of  1890,  from  Wm.  Pfeffer, 
Gubserville;  received  April  1, 1892.     Color,  V.R.— 63.5. 

No.  1635RII.  Cabernet  Sauvignon^  vintage  of  1890,  from  Wm.  Pfeffer, 
Gubserville;  received  April  1,  1892.  Color,  V.R. — 60.6;  taste,  intensely 
"  tannic."  Apart  from  the  sugar  still  present,  the  wine  is  heavy-bodied. 
The  alcoholic  contents  of  this  wine  having  nearly  reached  the  possible 
limit,  the  wine  hardly  runs  any  risk  from  the  sugar  that  it  contains. 

No.  1636R.  Cabernet  Sauvignon,  vintage  of  1891,  from  Wm.  Pfeffer, 
Gubserville;  received  April  1,  1892.     Color,  V.R.— 83.3. 

No.  2582.  *  Cabernet  Sauvignon,  vintage  of  1889,  from  Wm.  Pfeffer, 
Gubserville.  Condition  good;  color  bright;  body  high;  wine  contains 
a  considerable  amount  of  carbonic  acid  gas. 

No.  2596.  Cabernet  Sauvignon,  vintage  of  1893,  from  Wm.  Pfeffer, 
Gubserville;  received  February  28,  1894.  Pomace  was  taken  away 
from  must  two  days  after  crushing.  Color,  4V.R. — 30.5;  body  and 
color,  light;  a  tart,  pleasant  wine.  The  effect  of  early  drawing  off  from 
the  pomace  in  reducing  the  tannin  contents  of  the  wine  is  well  shown 
in  this  wine. 

No.  2597.  Cabernet  Sauvignon,  vintage  of  1893,  from  Wm.  Pfeffer, 
Gubserville;  received  February  28,  1874.  Fermented  on  i  pomace. 
Wine  somewhat  rough;  color  more  bluish  than  No.  2596,  and  read 
2V.R.— 61.50. 

No.  2618.  Cabernet  Sauvignon,  vintage  of  1891,  from  Grau  &  Werner, 
Irvington,  Alameda  County;  received  July  16,  1895. 
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Nos.  2584-88,  2593-94.  Cabernet  Sauvignon,  from  T.  Parrott,  St. 
Helena.  No.  2584  is  from  the  vintage  of  1889;  No.  2585,  vintage  of 
1890;  No.  2586,  vintage  of  1891;  No.  2587,  vintage  of  1892;  No.  2588, 
vintage  of  1893;  No.  2593,  vintage  of  1893  (press  wine);  No.  2594, 
vintage  of  1893. 

The  above  seven  samples  of  Cabernet  Sauvignon  wines  were  received 
from  the  late  Tiburcio  Parrott,  of  St.  Helena,  Napa  County,  on  October 
6,  1893.  They  were  obtained  with  the  object  of  showing  that  California 
wines  made  from  the  typical  Medoc  varieties  of  grapes,  even  wines  which 
are  acknowledged  to  be  among  the  best  of  their  class,  are  always  excess- 
ively rich  in  tannin;  that  is  to  say,  their  astringency  is  much  higher 
than  that  of  the  French  Medocs  of  commerce.  A  comparison  of  the 
analyses  of  these  wines  with  some  recent  analyses  made  by  Messrs.  N. 
Gayon,  Ch.  Blarez,  and  E.  D.  Dubourg,  of  the  University  of  Bordeaux, 
is  very  instructive.  In  twenty-one  of  the  best  wines  of  the  Medoc 
region  they  found  the  tannin  to  range  from  0.190%  to  0.270%,  the  aver- 
age being  0.210%.  As  the  table  shows,  the  St.  Helena  wines  ranged 
from  0.385%  to  0.573%,  and  averaged  0.483%,  which  is  more  than  twice 
as  much  as  is  shown  by  the  French  Medocs.  This  explains  very  clearly 
why  our  finest  Cabernet  Sauvignon  wines  are  not  appreciated  by  many 
who  are  used  •  to  the  smoother  French  clarets.  The  mistake  made  by 
our  wine-makers  is  in  supposing  that,  to  produce  a  wine  of  the  character 
of  the  finest  Chateau  wines,  they  must  keep  the  high-class  Medoc  grapes 
undiluted  with  any  grapes  of  inferior  quality.  The  fact  is  that  all 
French  Medocs  are  made  by  blending  the  highly  characterized  wines 
with  smoother  and  more  neutral  ones.  This  is  generally  done  in  the 
fermenting-vat,  but  very  often  in  the  cellars,  of  the  Bordeaux  wine- 
handlers. 

The  finer  the  quality  of  a  pure  Cabernet  Sauvignon  wine,  the  more 
intensified,  very  often,  are  its  characteristics.  It  should  be'  looked  upon 
as  a  concentrated  liquid,  almost  an  essence,  containing  all  desirable 
ingredients,  but  in  too  condensed  a  form  to  be  agreeable  to  the  palate 
or  to  be  used  as  a  regular  table- wine;  but  to  be  used  to  obtain  the 
exact  kind  of  wine  desired  by  the  average  consumer,  by  means  of  blend- 
ing with  clean,  fresh-tasting  wines  of  similar  but  less  marked  character. 
It  might  not  be  amiss  to  call  attention  to  the  fact  that  perhaps  a  great 
part  of  the  popularity  of  the  Zinfandel  is  due  to  the  fact  that  the  abso- 
lute and  relative  amounts  of  its  various  ingredients  generally  approach 
more  closely,  naturally  without  blending,  to  the  genuine  Claret  type 
than  do  other  varieties  which  in  other  respects  are  much  superior  to  it. 

No.  2620.  Cabernet  blend^  from  Grau  &  Werner,  Irvington,  Alameda 
County;  received  July  16,  1895. 

Nos.  2621  and  2622.  Zinfandels,  vintages  of  1893  and  1894,  respect- 
ively; samples  sent  by  Grau  &  Werner,  Irvington,  Alameda  County; 
received  July  16,  1895. 

The  analyses  of  samples  Nos.  2618,  2620,  2621,  2619,  and  2622,  given 
in  the  table,  represent  the  normal  composition  of  wines  made  from  grapes 
grown  on  the  uplands  lying  between  Mission  San  Jose  and  Irvington, 
California;  well  known  for  the  quality  of  their  products.  They  are 
pure,  natural  wines;  the  small  amount  of  boracic  acid  shown  being 
derived  fromi  the  soil  which  in  the  northern  part  of  this  State  always 
contains  more  or  less  of  this  ingredient,  and  which  is  taken  up  by  the 
vine  here,  as  in  Tuscany,  Italy. 
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No.  1207R.  Blend  of  Cabernet  Sauvignon  and  Malhecky  from  Wilkins 
&  Co.;  received  February  1,  1890. 

No.  1631R.  Verdot,  vintage  of  1891,  from  Wm.  Pfeffer,  Gubserville; 
received  April  1,  1892.  Color,  2V.R. — 129.3.  A  heavy-bodied  wine 
apart  from  the  sugar  which  it  still  contains;  but  there  is  no  obvious 
reason  why  this  wine  should  not  have  fermented  out.  The  acid  is  very 
high,  yet  it  does  not  appear  so  to  the  tongue,  because  of  the  sugar  and 
tannin,  which  interfere  with  its  perception.  No  unsound  germs  are  yet 
present,  however. 

Nos.  1637R  and  1638R.  St.  Macaire,  of  vintage  of  1890  and  1891, 
respectively;  samples  sent  by  Wm.  Pfeffer,  Gubserville;  received  April 
1,  1892.    No.  1637R,  color  2V.R.— 57.90;  No.  1638R,  color  V.R.— 80.00. 

No.  1639R.  Mondeuse,  vintage  of  1891,  from  Wm.  Pfeffer,  Gubser- 
ville; received  April  1,  1892.     Color,  2V.R.— 49.4. 

The  wines  of  the  district  represented  by  Gubserville  are  favored  with 
a  very  imusual  amount  of  tannin.  There  need  be  no  doubt  that  the  St. 
Macaire,  in  this  locality,  is  a  genuine  Bordeaux,  or  Claret  grape,  for  both 
in  acid  and  in  tannin  it  comes  fully  up  to  the  type,  the  Cabernets. 

Nos.  1622R  and  1623R.  Zinfandels,  vintage  of  1890,  respectively 
first  and  second  crop;  sent  by  A.  Salazar,  Mission  San  Jos^.  The  wines 
were  examined  as  to  differences  in  acid,  and  the  result  indicates  there 
was  no  perceptible  difference. 

No.  1624R.  Blend  of  Mataro  and  Zinfandels  vintage  of  1888;  sample 
sent  by  A.  Salazar,  Mission  San  Jose,  April  22,  1891.  It  contained 
0.69%  of  total  acid  as  tartaric,  and  0.09%  of  volatile  acid. 

No.  2691.  Alicante  BoiLschet,  vintage  of  1893,  from  I.  de  Turk,  Santa 
Rosa;  sample  received  and  analyzed  December  20,  1893. 

No.  2592.  Petit  Pinot,  vintage  of  1893,  from  I.  de  Turk,  Santa  Rosa; 
received  December  20,  1893. 

No.  2599.  .  Black  Pinot,  vintage  of  1889,  from  P.  B.  Cornwall,  Santa 
Cruz;  received  and  analyzed  for  acid  August  27,  1894. 

No.  1218R.  Malvaaiay  vintage  of  1890,  from  H.  W.  Crabb,  Oakville; 
received  February  26,  1891.  Samples  of  wines  from  two  tanks,  which 
showed  at  crushing  on  October  25,  1890, 40%  of  sugar;  they  were  crushed 
cold  and  have  fermented  very  slowly,  still  showing  10%  and  12%  of 
sugar,  respectively. 

WHITE  WINES. 

No.  1204R.  Blend  of  Chauche  gris  and  ChauchS  noir,  vintage  of  1889, 
from  Wilkins  &  Co.  Wine  quite  turbid;  color  light  amber;  bouquet 
characteristic;  acid  not  high,  but  leaves  a  slight  roughness  in  the  throat; 
taste  alcoholic.  A  microscopic  examination  of  the  sediment  showed  some 
lactic  and  a  few  "  effete  "  yeast  germs. 

No.  1205R.  Blend  of  white  wineSj  vintage  of  1889,  from  Wilkins  & 
Co.;  received  and  analyzed  February,  1890.  Condition  turbid;  color 
pink-red;  acid  medium;  taste  not  sweet.  A  microscopic  examination 
of  the  sediment  of  the  wine  showed  a  very  little  acetic  ferment  and 
some  lactic  germs,  as  well  as  dead  yeast-cells. 

No.  2595.  Pedro  JimeneSj  from  J.  Bergin,  Mountain  View;  received 
February  27,  1894. 

No.  2628.  Sauvignon  vert,  vintage  of  1896,  from  R^  Schmidt,  Calis- 
toga;  received  and  analyzed  February  14,  1896. 
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No.  2624.  Sauvignon  blanc,  vintage  of  1893,  from  G.  P.  Merriam, 
Twin  Oaks,  San  Diego  County. 

No.  2625.  Sauvignon  blanc,  vintage  of  1894,  from  G.  F.  Merriam, 
Twin  Oaks,  San  Diego  County. 

No.  2626.  Sauvignon  blanc,  vintage  of  1895,  from  G.  F.  Merriam, 
Twin  Oaks,  San  Diego  County. 

The  above  three  wines,  though  made  from  Sauvignon  blanc,  were  in 
no  sense  Sauternes,  but  were  fortified  wines  with  high  sugar  contents, 
which  conformed  to  no  type,  but  were  fairly  agreeable  liqueur  wines. 

No.  2676.  Riesling^  vintage  of  1895,  from  R.  Schmidt,  Calistoga; 
received  and  analyzed  February  14,  1896. 

Nos.  1202R  and  1203R.  Riedings,  vintages  of  1888  and  1889,  respec- 
tively; sent  by  W.  G.  Klee,  January  6,  1890,  from  Glen  wood,  Cal. 
No.  1202R  wine  in  good  condition,  smooth  taste  and  clean;  acid  pleas- 
ant, but  high.  No.  1203R  wine  had  fine  aroma  and  high  acid;  was 
rendered  very  pungent  by  large  contents  of  carbonic  acid  gas. 

No.  2583.  Green  Hungarian^  vintage  of  1892,  from  Geo.  Husmann, 
Napa;  received  and  analyzed  August  24,  1893. 

Nos.  2576  and  2577.  Sauvignon  vert,  from  F.  Sierus,  Rutherford, 
Napa  County.  Both  sound  and  clean-tasting  wines  of  bright  condition 
and  pleasant  acid.  No.  2577  of  more  pronounced  bouquet  and  flavor 
than  No.  2576,  which,  on  the  whole,  does  not  promise  to  be  a  wine  of  as 
high  quality  as  No.  2577. 

MISCELLANEOUS   PRODUCTS. 

The  nature  of  the  request  which  accompanied  each  sample  will  be 
understood  by  the  description  given.  The  results  of  analyses  and 
methods  of  treatment  are  detailed  under  each  number  as  it  occurs. 

No.  1209.  Champagne^  from  Wm.  Rueff,  San  Francisco;  received  and 
analyzed  February  14, 1890.  The  sample  contained  a  troublesome  black 
sediment,  which,  when  examined  microscopically,  shqwed  no  definite 
form.  Upon  heating  the  wine  the  sediment  apparently  dissolved.  Tests 
showed  the  presence  of  lead,  but  no  tin. 

No.  2614.  Sample  of  Wine^  from  Santa  Clara  Valley;  thought  to  be 
"over  fined."  The  wine  showed  0.268%  of  albuminoids  (nitrogenous 
matter);  not  an  amount  in  excess  of  that  usually  contained  in  wines  of 
its  kind. 

No.  2598.  Orange  Wine^  from  Kin  ton  Stevens,  Santa  Barbara;  re- 
ceived August  13,  1894.  The  sample  contained  17.50%  of  alcohol  by 
volume,  0.44%  of  citric  acid,  and  3.30%  of  solids.  Orange  wine  is  essen- 
tially a  fortified  wine,  which  may  or  may  not  retain  a  taste  of  orange 
peel,  according  to  the  methods  used  in  the  manufacture.  The  above 
sample  resembled  Sherry  and  bore  no  trace  of  orange  peel  to  the  taste. 
Owing  to  the  amount  of  labor  necessary  in  the  manufacture  of  this  wine, 
the  amount  of  sugar  and  acid  necessary  to  be  added,  as  well  as  of  alcohol, 
this  industry  does  not  seem  to  be  profitable.  By  crushing  the  skins  and 
not  peeling  the  oranges,  a  very  agreeable  liqueur  can  be  made  at  less 
expense  than  the  dry  orange  wine. 

No.  1619.  Sherry,  from  Santa  Clara  Valley.  A  small  sample  was 
received  April  1,  1891.  The  wine  had  become  bitter  from  treatment 
with  powdered  limestone.  Its  total  acid  content  as  tartaric  was  deter- 
mined to  be  0.25%.    Upon  the  addition  of  carbonate  of  soda  to  the  extent 
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of  0.25%  the  wine  showed  no  precipitate  of  lime  and  still  had  an  acid 
reaction.  Double  the  above  amount  of  carbonate  of  soda  was  added, 
when  a  large  precipitate  of  lime  appeared;  this  was  allowed  to  settle 
and  the  clear  wine  aerated;  a  little  more  fine  precipitate  appeared.  This 
experiment  certainly  lessened  the  hittemessy  but  the  soda  gave  a  mawkish 
taste  to  the  wine. 

No.  1620.  Sherry,  from  Santa  Clara  Valley;  received  April  7,  1891. 
A  larger  sample  of  the  same  wine  as  No.  1619,  but  containing  a  little 
more  acid,  or  0.32%  represented  as  tartaric  acid;  fully  one  third  of  this 
acid  was  acetic  acid.  This  sample  was  treated  with  a  slight  excess  of 
potassium  carbonate,  which  produced  a  voluminous  light  brown  pre- 
cipitate— largely  lime.  After  aerating  the  clear  liquid  and  allowing  the 
small  precipitate  thus  produced  to  settle  out,  the  acid  was  brought  to  its 
original  amount  by  the  addition  of  tartaric  acid.  This  experiment  ren- 
dered the  Sherry  smooth  and  not  nearly  so  bitter  as  when  received.  By 
treating  the  wine  with  a  slight  excess  of  carbonate  of  potash,  removing 
the  resulting  precipitate  either  by  filtration  or  racking,  and  then  bringing 
the  total  acid  to  0.52%  as  tartaric,  by  the  addition  of  that  acid,  the 
Sherry  was  rendered  smooth  and  all  the  bitterness  apparently  disap- 
peared. 

No.  2600.  Prune  Juice;  sample  received  October  8,  1894,  from  Prof. 
Rising,  requesting  the  percentage  of  alcohol,  which  was  found  to  be 
17.10%  by  volume. 

No.  2602.  Vinegar^  from  R.  E.  Beckweth,  Fresno;  received  Novem- 
ber 29,  1894.  This  sample  was  claimed  to  be  pure  cider-vinegar.  It 
contained  7.29%  of  acetic  acid — rather  more  than  cider-vinegar,  which 
commonly  contains  from  3.5%  to  6.0%. 

Nos.  2605  and  2611.  Vinegars,  from  Jenison  &  Strine  Bros.,  of 
Downey,  Los  Angeles  County.  These  samples  were  sold  for  pure  cider- 
vinegar.  No.  2605  was  received  February  14,  1895,  and  contained 
7.38%  of  acetic  acid.  No.  2611  was  a  larger  sample  of  the  same  vinegar, 
and  was  received  April  4,  1896;  this  yielded  8.07%  of  acetic  acid,  0.74% 
of  extract,  and  only  traces  of  malic  acid.  This  goes  to  show  that  the 
sample  is  not  pure  cider- vinegar,  for  the  extract  (0.74%)  is  just  about 
one  half  the  quantity  contained  in  cider- vinegar;  malic  acid,  a  constitu- 
ent of  cider-vinegar,  is  almost  lacking,  and  the  high  acetic  acid  content 
(8.07%)  is  over  2%  more  than  the  maximum  acetic  acid  in  cider- vinegar* 

No.  2610.  ^'Unfermented  Wine,^^  from  W.  S.  Austin,  San  Diego,  Cal.; 
received  March  26,  1895.  This  wine  was  sold  as  a  curative  for  throat 
and  lung  troubles.  Upon  opening  the  bottle  a  strong  odor  of  sulphur- 
ous acid  was  noticed;  when  the  sample  was  heated  this  acid  was  strongly 
evolved.  The  sample  was  found  to  contain  0.596  gram  of  sulphurous 
acid  per  liter  (0.0596%),  which  amount  is,  of  course,  too  great  to  be 
taken  into  any  stomach.  Besides  the  above  work  this  wine  was  tested 
for  salicylic  and  boracic  acids;  however,  neither  of  these  antiseptics 
was  present.  The  liquid  showed  22.0%  of  solid  contents  and  0.688%  of 
total  acids  reckoned  as  tartaric  acid.  These  "  unfermented  wines  "  are 
getting  to  be  quite  common  in  the  State.  As  a  matter  of  fact,  they  are 
not  wines  at  all,  but  merely  grape  juice,  to  which  some  powerful  anti- 
septic has  been  added;  in  many  cases  salicylic  acid,  boracic  acid,  etc., 
are  used.  So  far  as  is  known,  the  only  "  unfermented  wines "  that  are 
not  apt  to  contain  injurious  additions  are  those  in  which  the  fermenta- 
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tion  has  been  prevented  by  the  use  of  heat — pasteurization.  The 
"secret  process"  of  making  these  so-called  "wines "often  means  that 
if  the  ingredients  were  known,  the  sale  of  the  "wine"  would  be  im- 
possible. 

No.  2629.  Norton's  Virginia  Seedling  Wine,  from  Wm.  Hotopp,  Penn 
Park  Vineyards,  Charlottesville,  Virginia.  This  sample  was  obtained  in 
Virginia  by  Mr.  James  P.  Langhorne,  of  San  Francisco,  and  was  given 
to  the  University  for  testing.  The  importance  of  the  sample  arises  from 
the  fact  that  the  wine  is  made  from  "  Norton's  Virginia,"  a  hybrid  that 
has  been  highly  spoken  of  as  a  direct  producer — that  is  to  say,  a  vine 
that  not  only  resists  the  phylloxera,  but  also,  without  grafting,  yields 
grapes  that  are  said  to  make  good  wine.  It  was  found  that  although 
the  wine  was  better  than  that  made  from  most  of  the  American  hybrids, 
such  as  the  Herbemont,  etc.,  yet  the  "  foxy "  or  musky  taste  was  so 
prominent  as  to  preclude  its  use  as  a  true  Claret  grape.  The  character- 
istic "dropping  of  color"  after  the  wine  was  made  was  as  strong  as  noted 
in  the  case  of  wine  made  from  the  Lenoir;  while  the  excess  of  tannin 
and  marked  harshness  made  it  a  wine  that  would  be  useless  on  the 
markets  of  any  part  of  the  world,  except  the  locality  where  it  originated, 
and  where  the  people  have  become  accustomed  to  these  peculiar  flavors 
and  aromas.  Already  in  this  State  "  Norton's  Virginia  "  has  been  highly 
recommended  by  some,  both  as  a  stock  and  as  a  direct  producer.  Its 
feeble  resistance  to  the  phylloxera  when  moved  from  its  native  habitation, 
and  its  peculiarities  of  taste,  however,  render  it  a  useless  variety  for 
California. 
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PHYLLOXERA. 

By  A.  P.  JIatnb. 


There  is,  perhaps,  no  othet  insect  known  to  man  that  has  been  as  much 
written  about  as  the  phylloxera.  Every  language  of  the  civilized  world 
is  represented  in  its  bibliography.  It  is  to  be  observed,  however,  that 
the  most  valuable  and  by  far  the  most  numerous  works  upon  the 
phylloxera,  and  especially  the  means  of  combating  it,  are  found  in 
French  literature.  Although  the  first  description  of  the  insect  was 
printed  in  English  by  Asa  Fitch,  State  Entomologist  of  New  York,  and 
by  the  late  lamented  C.  V.  Riley,  for  many  years  Entomologist  of  the 
U.  S.  Department  of  Agriculture,  and  thus  the  insect  was  first  observed 
and  named  by  Americans,  yet  our  literature  on  the  subject  is  very  lim- 
ited indeed;  the  best  works  we  have  in  English,  as  well  as  in  most  of  the 
foreign  languages,  are  either  translations  or  resumes  from  the  French. 
This  is  especially  true  of  works  describing  the  means  of  combating  the 
insect.  The  reason  for  this  peculiar  state  of  affairs  is  that,  though  the 
phylloxera  is  an  American  insect,  yet  we  never  had  to  seriously  consider 
it  till  long  after  it  had  destroyed  millions  of  acres  in  other  countries. 

In  answett  to  the  question  constantly  asked  by  vine-growers,  "  What 
book  on  the  phylloxera  shall  I  read,  and  where  can  I  get  it  ?  "  let  me 
say  that  the  student  not  familiar  with  French  should  read  the  reports 
published  by  the  College  of  Agriculture  of  the  State  University,  and 
those  of  the  late  Viticultural  Commission.  There  is  no  complete  work 
published  in  English  on  the  subject,  but  one  must  look  through  several 
publications  or  annual  reports  if  he  would  gain  all  the  information  to  be 
had.  In  these  reports  will  be  found  sufficient  details  to  gain  a  clear 
idea  of  the  life-history  of  the  phylloxera,  as  well  as  the  means  of  com- 
bating it;  and  in  these  publications  will  be  found  a  complete  list  of 
works  published  in  all  languages  on  the  subject. 

The  most  incomplete  part  of  the  literature,  both  American  and  foreign, 
is  that  which  treats  of  resistant  vines  and  their  adaptation.  The  reason 
for  this  is,  that  the  subject  is  so  new  that  sufficient  time  has  not  elapsed 
to  enable  the  authors  to  make  use  of  complete  returns  from  experimental 
vineyards  and  stations.  It  is  the  purpose  of  the  College  of  Agriculture 
to  embody  in  a  special  bulletin  a  summary  of  the  knowledge  thus  far 
obtained,  which  will  appear  about  December,  1896.  In  this  the  subject 
of  resistant  vines  will  be  thoroughly  discussed. 

The  viticultural  staff  of  the  College  of  Agriculture  is  always  ready  to 
answer  questions  relating  to  this  or  kindred  subjects,  as  well  as  to  make 
such  inspection  and  investigation  as  may  be  called  for. 

Home  of  the  Phylloxera, — The  phylloxera  is  not  a  California  insect; 
it  was  introduced  into  this  State  either  directly  from  that  part  of  the 
United  States  east  of  the  Rocky  Mountains,  or  indirectly  from  Europe 
after  the  trans- Atlantic  invasion,  or  from  both.     It  should  be  here  noted, 
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that  the  day  for  theorizing  by  amateurs  in  this  matter  is  passed.  It  has 
been  established  beyond  the  possibility  of  a  rational  doubt  that  the 
phylloxera  has  existed  on  the  American  vines  in  their  native  forests  for 
ages.  That  it  exists  and  has  existed  on  these  American  vines  proves 
that  these  vines  really  do  resist  the  attacks  of  the  insect  under  certain 
conditions;  but  not,  as  many  claim,  that  the  insect  cannot  live  on  the 
roots  of  the  American  resistant  vines.  The  phylloxera  is  always  found 
on  certain  Eastern  wild  vines,  only  .these  vines  are  not  killed  by  the  sting 
of  the  insect,  as  is  the  case  with  the  non-resistant  European  and  Asiatic 
species. 

In  speaking  of  American  vines  we  do  not  mean  to  imply  that  all  resist 
equally  well,  or  that  all  are  of  the  same  practical  value  even  though  the 
absolute  resistance  be  the  same.  Some  of  the  species  are  practically  of 
no  value,  owing  to  the  difficulty  of  propagation,  either  from  cuttings  or 
graft.  It  must  also  be  remembered  that  the  vines  that  are  natives  of  the 
Pacific  Coast  have  not  been  exposed  to  the  ravages  of  the  phylloxera 
until  within  a  very  few  years,  and  thus  it  is  that  the  same  conditions 
do  not  obtain  here  as  in  the  East. 

It  being  granted,  then,  that  California  has  been  invaded  by  the  phyl- 
loxera, having  before  been  free  from  it,  we  are  led  to  study  the  behavior 
of  the  insect  rather  in  those  countries  that,  like  California,  have  been 
invaded;  countries  in  which  the  phylloxera  has  encountered  conditions 
differing  from  those  existing  in  its  native  breeding-place.  More  espe- 
cially do  we  look  to  those  countries  which,  like  California,  use  only  the 
Vitis  vinifera,  or  European  species,  instead  of  resistant  American  species. 
We  thus  have  a  much  wider  field,  and  are  enabled  to  profit  by  the  many 
years  of  experience  of  those  who  have  wrestled  with  the  prx>blein  for  a 
longer  time  and  in  a  more  serious  manner  than  ourselves.  We  can  thus 
begin  where  they  left  off,  and  avoid  making  the  same  mistakes  and  re- 
peating the  very  same  experiments  and  failures  which  they  experienced 
nearly  a  quarter  of  a  century  ago.  Logical  as  this  may  seem,  there  are 
still  some  viticulturists  who  scorn  to  look  beyond  the  borders  of  their 
own  vineyards.  This  spirit  of  self-sufficiency  is  most  fatal  to  any 
rational  progress;  and  the  sooner  people  admit  that  they  do  not  in 
reality  "  know  it  all,"  the  better  it  will  be  for  the  vine  interests  of  the 
country. 

Aside  from  the  practical  means  of  combating  the  phylloxera,  it  is  very 
useful  for  us  to  study  the  behavior  of  the  insect  immigrant,  in  order  to 
get  a  good  idea  of  its  biological  changes  under  new  conditions.  It  is  very 
certain  that  the  vast  interests  at  stake,  as  well  as  the  greater  number  of 
years  of  acute  affliction,  have  caused  the  Europeans  to  make  the  most 
careful  and  thorough  study  of  the  insect  itself,  and  the  means  of  com- 
bating it.  In  America,  then,  we  must  draw  most  of  our  information 
from  abroad. 

The  History  of  the  Phylloxera  in  California  has  been  told  so  often  that 
we  will  give  but  a  brief  resume,  referring  those  desiring  further  informa- 
tion to  the  publications  referred  to  in  the  beginning  of  this  article.  Jt 
is  to  be  noted  that  we  in  California  behaved,  in  regard  to  the  pest,  just 
as  did  the  inhabitants  of  other  countries.  At  first  we  made  light  of  it; 
then  we  refused  to  allow  it  to  be  known  how  serious  the  trouble  was, 
regarding  it  as  an  insult  to  be  told  that  the  pest  had  infected  our  vine- 
yards.    This  is  noted  to-day  in  certain  vineyards,  such  as  those  of  the 
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Champagne  region  in  France.  There^  quite  recently,  the  peasants 
resented  the  imputation  so  strenuously  that  it  took  regiments  of  soldiers 
to  enforce  the  quarantine  rules  laid  down  by  the  Government.  In  Cali- 
fornia, though  we  have  had  no  bloodshed,  there  was  much  ill  feeling 
engendered;  so  much  so  that  even  to  this  day  some  refuse  to  accept  the 
inevitable,  or  to  listen  to  those  who  would  assist  them. 

At  the  beginning  of  the  invasion  of  the  pest,  the  State  University 
undertook  the  study  of  the  local  biology  of  the  insect ;  and  its  work  in 
this  regard  stands  true  to-day,  and  has  been  confirmed  by  the  best 
scientists  of  the  world.  Numerous  systematic  experiments  suggested  by 
vine-growers,  chemists,  and  entomologists  as  to  the  means  of  combating 
the  terrible  insect,  were  undertaken.  Some  misapprehension  exists  in 
the  minds  of  many  as  to  the  object  of  an  experiment,  and  it  may  be  well 
to  call  attention  to  the  fact  that  experiments  ar&  eoinetimes  an  valuable 
when  they  fail  as  when  they  are  successful;  indeed,  it  may  be  said  that 
experiments  never  fail  to  do  good.  If  a  supposed  remedy  is  thoroughly 
tried  and  found  to  be  useless,  the  experiment  is  valuable  in  showing 
that  practical  men  will  waste  time  and  money  in  trying  it  again.  It 
is  by  this  system  of  exclusion  that  good  and  true  remedies  are  found. 
It  is  proper  to  allude  to  this,  because  much  has  been  written  by  irre- 
sponsible parties  tending  to  cast  ridicule  on  experiments  that  did  not 
result  in  finding  a  practical  remedy;  as  though  remedies  were  ever  found 
at  once  without  preliminary  trials.  Thus,  it  was  at  one  time  suggested 
abroad  that,  as  the  fumes  of  mercury  are  fatal  to  the  phylloxera,  it  might 
be  possible  to  utilize  this  as  a  means  of  combating  the  insect  on  the  roots 
of  the  vine.  A  series  of  experiments  were  undertaken  in  every  country 
in  the  world  by  the  best  scientists  and  practitioners.  At  first  it  appeared 
as  though  the  proposed  remedy  might  be  practical,  owing  to  a  misconcep- 
tion of  the  amount  of  mercury  and  the  time  necessary  to  saturate  the  soil 
with  its  fumes.  Systematic  experiments  showed  that  the  quantity 
necessary  was  too  great  to  admit  of  practical  use  in  vineyards  on  a  large 
scale;  and  because  this  did  not  prove  a  "sure  cure,"  some  ignorant 
persons  made,  and  indeed  are  now  making,  an  outcry  against  all 
experimentation. 

Among  other  facts  brought  out  by  the  systematic  investigations  made 
by  the  College  of  Agriculture  was  the  fact  that  the  winged  form  of  the 
phylloxera  (and  hence  the  sexual  form)  is  comparatively  scarce  in  Cali- 
fornia. This  led  some  dilettanti  who  desired  to  pander  to  the  popular 
ideas  to  proclaim  loudly  that  there  was  really  no  danger  from  the 
phylloxera.  They  said  that  it  had  been  "  localized,"  and  that  owing  to 
"  climatic  conditions  "  it  would  not  spread.  While  it  is  perfectly  true 
that,  for  some  reason,  the  winged  form  is  rarer  in  California  than  else- 
where, it  is  none  the  less  true  that  it  does  exist;  and  therefore  that  the 
phylloxera  will  continue  to  spread  and  multiply. 

This  was  pointed  out  by  the  College  of  Agriculture  years  ago,  but  was 
disregarded.  To-day  the  truth  of  the  predictions  then  made  is  verified 
in  only  too  striking  a  manner.  That  little  attention  was  given  to  these 
warnings  was  due  to  several  causes,  the  most  powerful  one  being  that 
the  price  of  wine  fell  to  so  low  a  point  that  many  vine-growers  did  not 
wait  for  the  phylloxera  to  destroy  their  vineyards;  but  anticipated  cer- 
tain destruction  by  rooting  out  the  vines  and  planting  other  crops.  In 
this  way  many  vineyards  that  never  should  have  been  planted  were 
gotten  rid  of, 'and,  so  far  as  it  went,  this  was  an  advantage. 
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There  are  several  reasons  why  the  phylloxera  spreads  more  slowly  in 
this  State  than  in  other  countries.  The  fact  that  the  winged  form  i& 
very  rare  is  among  the  chief;  and  hence  that  infection  comes  mainly 
from  the  wingless  insects,  which  must  be  bodilj  carried  by  persons^ 
wagons,  boxes,  or  implements,  and  cuttings — adds  materially  to  the  efiB- 
cacy  of  this  impediment.  In  our  dry  atmosphere  the  swellings  resulting 
from  the  bite  of  the  phylloxera  are  not  so  quick  to  develop  and  spread 
over  the  surface  of  the  roots;  for  it  must  be  remembered  that  the  injury 
by  the  phylloxera  to  the  vines  arises  not  so  much  from  the  amount  of 
3ap  that  it  sucks  from  the  roots  or  leaves,  but  mainly  from  the  swellings 
that  form  where  the  insect  inserted  its  sucking  apparatus,  and  which 
start  decay  of  the  roots.  The  richness  and  freshness  of  our  soils,, 
together  with  the  slower  progress  of  decay,  often  enable  a  healthy,  well- 
cared-for  vine  to  throw  out  new  roots  almost  as  fast  as  the  old  ones  are 
destroyed.  This  gives  our  vines  a  longer  lease  of  life  after  being  attacked 
than  is  the  case  in  other  countries;  but  it  is  none  the  less  true  that  in 
the  end  they  succumb  to  the  fatal  attack  of  the  insect. 

Soon  after  the  outbreak  of  the  phylloxera  in  California,  the  State 
entrusted  the  viticultural  interests  to  a  picked  commission  of  vine- 
growers,  and  for  fourteen  years  the  field  work  was  taken  out  of  the 
hands  of  the  College  of  Agriculture,  owing  to  the  absence  of  appropria- 
tions. Although  it  had  no  money  for  field  investigations,  the  College 
staff  was  many  times  requested  to  make  such  investigations  at  the  ex- 
pense of  parties  desiring  them;  and  it  was  during  some  of  these  that  it 
was  found  that,  so  far  from  the  phylloxera  having  been  "  localized,"  as 
had  been  said,  the  regular  course  of  events  had  been  followed,  as  had 
been  predicted  years  before.  That  is  to  say,  there  had  been  no  "  localiza- 
tion "  at  all,  but  the  insect  had  spread  unchecked  from  region  to  region, 
and  is  still  spreading  wherever  there  are  vines  to  live  upon.  Thus,  it 
was  found  to  have  existed  in  the  well-isolated  Livermore  Valley  for 
years,  although  these  vineyards  had  been  pronounced  uninfested.  It 
was  found  all  through  the  Santa  Clara  Valley,  on  the  top  of  the  Santa 
Cruz  Mountains,  in  the  Alhambra  Valley  in  Contra  Costa  County,  and  in 
hitherto  uninfected  parts  of  the  Sacramento  Valley,  as  well  as  elsewhere. 

Just  at  this  time  a  marked  revival  in  the  wine  industry  took  place, 
and  the  State  abolished  the  Viticultural  Commission  and  turned  over 
the  technical  work  to  the  College  of  Agriculture  and  the  United  States 
Experiment  Station  connected  with  it.  Owing  to  legal  difficulties,  the 
funds  appropriated  for  that  purpose  did  not  become  available  for  eight 
months  afterward,  so  that  active  work  under  the  new  arrangement  has 
but  just  begun,  and  active  measures  inaugurated  to  insure  the  vineyards 
all  aid  possible  in  combating  the  phylloxera  and  other  vine  pests.  The 
results  of  this  work  will  be  given  to  the  public  in  advance  of  the  regular 
annual  report  in  bulletin  form,  as  the  work  progresses. 
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FERMENTATION 

By  F.  T.  BiOLBTTi. 


aBNEBAL  PBINOIPLES  OF  FERMBNTATION. 

With  every  new  vintage  it  becomes  more 'clearly  understood  that 
an  exact  knowledge  of  the  fundamental  principles  of  fermentation  is 
essential  to  the  constant  production  of  good  wine.  If  wcxwould  avoid 
the  evils  of  stuck  tanks,  lactic,  mousy,  acetic  wines,  we  must  know  the 
causes  and  conditions  favorable  to  these  evils,  and  how  to  remedy  them. 
Even  leaving  aside  the  unsound  wines,  of  which  I  will  venture  to  say 
every  cellar  produces  more  or  less,  it  is  well  known  that  there  is  great 
difficulty  in  producing  a  uniform  type  of  wine  year  after  year.  Though 
the  raw  material  is  apparently  the  same,  the  wine  of  one  year  differs  in 
quality  and  character  from  the  wine  of  the  next.  This  is  a  serious 
difficulty;  especially  to  those  who  desire  to  establish  a  characteristic  and 
constant  brand  of  wine.  Any  plan,  therefore,  which  promises  to  over- 
come this  uncertainty  is  worthy  of  thorough  trial.  Such  a  plan  is  the 
use  of  pure  yeasts  orfermenta,  the  outcome  of  the  study  of  fermentation 
made  by  recent  investigators.  These  pure  yeasts  have  now  been  used 
extensively  for  four  years  in  France  and  other  countries,  and  last  year 
were  tested  in  California,  as  shown  elsewhere  in  this  report. 

Another  very  important  improvement  in  the  methods  of  wine-making 
is  the  use  of  cooling  machines  or  refrigerators.  Temperature-control, 
though  not  new  in  theory,  has  been  applied  with  practical  success  to 
wine-making  only  within  the  last  two  or  three  years.  In  order  to 
render  clearer  the  theory  and  practice  of  these  two  improvements — the 
use  of  pure  yeasts  and  temperature-control — a  short  account  of  the 
nature  of  fermentation  is  here  given. 

HISTORICAL. 

The  phenomenon  of  fermentation  has  been  known  from  the  earliest 
times,  but  it  is  only  within  the  last  fifty  years  that  anything  very 
definite  has  been  known  of  its  causes  and  its  mode  of  action.  The 
alchemists  considered  it  a  kind  of  purifying  process,  in  which  the  alco- 
hol already  existing  in  the  liquid  threw  off  the  impurities  which  dis- 
guised its  presence.  Leuwenock,  in  1680,  by  the  aid  of  a  microscope, 
first  discovered  the  presence  of  minute,  roundish  bodies  in  fermenting 
liquids.  Becker  in  1682  and  Stahl  in  1697,  connecting  these  bodies 
with  the  phenomena  of  fermentation,  formulated  a  theory  very  much 
resembling  that  afterward  elaborated  and  sustained  by  Liebig.  The 
vital  theory  of  fermentation  was  first  suggested  by  Cagniard-Latour^ 
who,  in  1836,  stated  it  in  this  form:  "The  globules  of  yeast  seem  only 
to  act  upon  a  solution  of  sugar  whilst  they  are  alive;  from  this  it  is 
probably  to  be  concluded  that  it  is  by  some  effect  of  their  vegetation 
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that  they  set  free  carbonic  oxid  and  convert  the  solution  into  an  alco- 
holic liquor."  This  theory  received  strong  support  from  the  works  of 
Pasteur,  where  the  vital  theory  is  more  definitely  stated.  Pasteur  says: 
"  The  chemical  act  of  fermentation  is  a  phenomenon  essentially  correla- 
tive with  a  vital  act,  commencing  and  ceasing  with  the  latter.  I  believe 
there  is  never  an  alcoholic  fermentation  without  a  simultaneous  organi- 
zation, development,  and  multiplication  of  yeast  globules,  or  continued 
life  of  the  globules  already  formed." 

The  so-called  mechanical  theory,  which  received  the  support  of  the 
famous  German  chemist,  Liebig,  is  thus  stated  by  him:  "  The  elements 
of  fermentable  bodies  are  easily  displaced  and  have  weak  affinities  for 
each  other;  they  are  thus  easily  caused  to  form  new  groups.  In  order 
that  this  transformation  should  take  place,  it  is  only  necessary  that 
the  elements  should  receive  a  sufficient  mechanical  impetus.  This  is 
given  by  the  ferment.  Ferments  are  not  particular  bodies,  but  any 
nitrogenous  matter  in  process  of  decomposition."  This  theory,  though 
practically  abandoned  at  the  present  day,  was  accepted  as  late  as  1879, 
with  slight  modification,  by  Naegeli,  who  thus  briefly  summarizes  his 
views:  "Fermentation  is  the  transmission  of  the  state  of  movement 
of  the  radicals  and  atoms  of  the  different  constituents  of  the  living 
plasma  to  the  fermentable  matters;  by  this  transmission  the  equilibrium 
of  the  molecules  is  disturbed,  and  thus  they  in  their  turn  become  de- 
composed." Liebig's  theory  denies  altogether  that  fermentation  is  a 
vital  phenomenon.  Naegeli  admits  that  a  living  organism  is  the  initial 
cause,  but  seems  to  consider  the  progress  of  the  fermentation  as  a 
purely  chemical  phenomenon,  not  depending  on  the  vital  processes  of 
the  organism.  Pasteur's  theory,  on  the  contrary,  is  that  fermentation 
and  the  vital  functions  of  the  accompanying  organism  are  inseparably 
connected  under  the  conditions  where  fermentation  takes  place. 

There  have  been  other  theories  of  fermentation,  which  have  all  been 
easily  shown  to  be  false.  The  most  notable  of  them  are  Schwieger's 
electrical  theory  and  Berzelius's  catalytic  theory.  Schwieger  considered 
that  the  yeast  cells  formed  a  kind  of  electric  battery,  and  broke  up  the 
sugar  by  a  kind  of  electrolysis. 

At  the  present  time  it  is  conceded  by  all  investigators  that  every  true 
fermentation  is  accompanied  by  a  living  organism  which  is  in  some  way 
the  cause  of  the  phenomenon;  the  exact  mode  of  action,  however,  is 
still  in  dispute.  Regarding  this  mode  of  action,  there  are  two  main 
theories,  that  of  Berthelot  and  that  of  Pasteur.  Berthelot  and  Bernard 
maintain  that  the  yeast  cells  excrete  an  amorphous  substance  which 
they  call  zymase,  which  is  the  real  cause  of  fermentation,  and  acts  as  an 
enzym  or  soluble  ferment  independently  of  any  action  of  the  yeast 
plant  itself.  They  have  not,  however,  succeeded  in  separating  this 
zymase,  though  an  analogous  substance  has  been  separated  from  yeast 
cells,  called  sucrase  or  invertase,  causing  the  inversion  of  cane  sugar. 
O'SuUivan  has  lately  shown  that  invertase  is  not  excreted  by  healthy 
cells,  and  that  the  inversion  of  sugar  takes  place  within  the  cell.  It  is 
therefore  possible  that  the  zymase  of  Berthelot  exists  in  the  cell,  but 
cannot  be  separated,  on  account  of  its  easily  decomposable  nature. 
According  to  Pasteur,  fermentation  (he  is  referring  to  alcoholic  fermen- 
tation) may  be  defined  as  life  without  air.  When  a  yeast  is  grown  with 
free  access  of  air  it  consumes  oxygen,  as  do  plants  in  general,  in  the 
exercise  of  its  vital  functions  and  does  not  require  glucose.     But  when 
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grown  in  a  solution  of  glucose  (grape  sugar)  out  of  contact  with  the  air, 
in  what  Pasteur  calls  the  anaerobic  state,  it  attacks  the  glucose,  breaks 
it  up  into  several  substances,  and  from  it  obtains  the  oxygen  needed. 
The  fermentative  power  of  yeast,  he  says,  is  at  its  maximum  when  com- 
pletely deprived  of  air,  and  decreases  to  zero  when  allowed  full  access  to 
atmospheric  oxygen.  Fermentation,  then,  according  to  this  view,  is  a 
phenomenon  of  nutrition,  and  a  natural  and  essential  part  of  the  life 
economy  of  the  plant. 

Recent  experiments  have  made  it  necessary  to  greatly  modify  Pas- 
teur's views.  It  has  been  shown  that,  instead  of  the  absence  of  oxygen 
being  essential  to  the  most  perfect  fermentation,  the  presence  of  oxygen 
under  certain  conditions  actually  increases  the  fermentative  power  of 
yeast.  In  fact,  it  seems  probable  that  the  presence  of  a  certain  amount 
of  free  oxygen  is  essential  to  the  life  of  the  yeast  plant,  even  in  its  anaer- 
obic or  fermentative  condition.  A.  J.  Brown  has  lately  shown  that  the 
fermentative  action  of  yeast  cells  is  not  connected  with  their  growth  or 
reproduction,  and  that  fermentation  may  continue  in  a  liquid  while  the 
size  and  number  of  the  yeast  cells  remain  unaltered  or  diminished. 
These  results  support  one  of  Liebig's  views  which  was  opposed  by  Pas- 
teur, viz.,  that  fermentation  and  the  growth  of  yeast  are  not  necessarily 
connected  phenomena.  Brown  proposes  the  hypothesis  that  yeast  cells 
can  use  oxygen  in  the  manner  of  ordinary  aerobic  (air-growing)  fungi, 
but  that  the  exhibition  of  their  fermentative  functions  is  independent  of 
their  environment  with  regard  to  free  oxygen,  basing  his  hypothesis 
upon  the  same  experiments  which  led  Pagteur  to  an  opposite  conclusion, 
together  with  some  new  experiments  made  by  himself. 

The  knowledge  of  the  connection  between  micro-organisms  and  fer- 
mentation is  thus  of  comparatively  recent  date,  and  the  exact  nature  of 
this  connection  is  still  far  from  being  thoroughly  understood.  On  the 
other  hand,  the  nature  of  l^e  chemical  changes  which  take  place  during 
alcoholic  fermentation  was  investigated  and  very  well  explained  by 
Lavoisier  at  the  end  of  the  last  century.  He  showed  that  the  sugar 
contained  in  the  fermenting  liquid  was  broken  up  into  nearly  equal 
parts  of  alcohol  and  carbonic  acid  gas.  Pasteur,  by  improved  methods, 
found  that  other  substances  besides  alcohol  and  carbonic  acid  are  pro- 
duced, and  gave  the  following  proportions  : 

Alcohol  48.37% 

Carbonic  acid 46.57 

Glycerine 3.22 

Succinic  acid 61 

Loss ^,      1.23 

Grape  sugar 100.00% 


The  part  put  down  as  "  loss  "  was  supposed  to  be  consumed  by  the  yeast. 
This  formula,  though  substantially  correct  for  a  pure  fermentation,  is 
subject  to  variation,  for  it  has  since  been  shown  that  different  varieties 
of  wine  yeast  will  yield  different  proportions  of  alcohol.  In  actual 
practice  the  amount  of  alcohol  is  generally  found  to  fall  short  of  that 
indicated  by  Pasteur's  formula.  Some  of  the  alcohol  is  carried  off  by 
the  carbonic  acid  gas  and  by  evaporation,  especially  in  hot  fermenta- 
tions. If  other  micro-organisms  besides  the  ordinary  wine  yeast  are 
present,  still  more  of  the  sugar  is  consumed  without  the  production  of 
alcohol,  and  other  substances,  such  as  lactic  and  acetic  acids,  are  formed 
in  the  wine. 
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Since  the  investigations  of  Pasteur,  published  thirty  years  ago,  the 
importance  of  discriminating  between  the  fermentation  caused  by  dif- 
ferent yeasts  has  been  well  recognized  by  brewers,  who  have  modified 
their  methods  in  accordance  with  the  facts  proved  by  him.  It  is  well 
understood  by  them  that  if  a  perfect  fermentation  is  obtained  the 
remaining  part  of  beer-making  and  -keeping  is  comparatively  simple. 

This  is  equally  true  with  regard  to  wine.  There  is  no  period  in  the 
history  of  a  wine  where  its  quality  may  be  made  or  marred  with  more 
certainty  than  during  the  critical  period  of  fermentation.  Pasteur 
showed  how  deleterious  were  the  effects  of  molds  and  bacteria  upon  the 
quality  of  a  fermented  liquor,  and  how  important  it  was  to  exclude 
these  organisms  as  much  as  possible  from  the  murk,  and  to  avoid  the 
conditions  favorable  to  their  development.  His  studies  of  lactic  and 
acetic  ferments  made  it  possible,  in  most  cases,  to  avoid  the  injury 
done  by  these  pests  of  fermented  liquors,  and  aided  materially  in  the 
production  of  sound  beers  and  wines.  He  was  also,  perhaps,  the  first 
to  suggest  that  even  when  bacteria  of  all  kinds  were  absent  from  the 
fermenting  liquor  there  were  differences  of  quality  produced,  which 
were  due  to  difference  in  the  yeast  itself. 

It  was  not,  however,  until  the  investigations  of  C.  Hansen,  made  some 
ten  years  ago,  showed  that  each  so-called  yeast  was  really  a  mixture  of 
numerous  species,  each  with  its  own  distinct  characteristics,  that  it  was 
possible  to  put  brewing  on  an  absolutely  scientific  basis.  Previously,  it 
was  supposed  that  there  were  two  kinds  of  brewer's  yeast,  top  and  bottom: 
the  former  a  yeast  which  maijitained  itself  throughout  the  fermenting 
mass  and  required  a  higher  temperature,  the  latter  a  yeast  which 
remained  at  the  bottom  and  performed  its  functions  at  a  lower  tempera- 
ture. Hansen,  however,  showed  that  each  of  these  yeasts  contained 
several  kinds,  some  of  which  were  more  or  less  injurious  to  the  quality 
of  the  beer.  Some  of  them  caused  the  beer  to  remain  turbid;  others 
made  it  bitter  or  gave  it  a  disagreeable  odor.  Acting  upon  this  knowl- 
edge, he  devised  a  method  for  freeing  the  true  beer  yeast  from  all  other 
kinds,  and  thus  obtained  a  perfectly  pure  yeast. 

When  this  was  done,  the  last  element  of  chance  in  beer-making  was 
practically  eliminated.  From  a  certain  kind  of  raw  material  it  became 
possible,  by  means  of  perfect  control  of  temperature,  aeration,  etc.,  and 
the  exclusion  of  all  organisms  but  the  pure  yeast,  to  make  a  perfectly 
definite  and  invariable  product.  This  use  of  pure  yeast  in  breweries 
has  become  widespread  in  Europe,  and  ten  years  of  use  have  proved  it 
an  unquali^d  success. 

On  account  of  certain  peculiarities  in  the  conditions  of  wine-making, 
there  have  been  greater  difliculties  in  the  application  of  Hansen's  prin- 
ciples to  this  industry,  and  it  is  only  within  the  last  four  years  that  it 
has  been  attempted.  The  impossibility  of  sterilizing  the  grapes  was  at 
first  thought  to  be  an  insuperable  objection  to  the  use  of  pure  yeast,  but 
f^xperience  has  shown  that  though  injurious  ferments  cannot  be  entirely 
excluded,  their  action  can  be  reduced  to  an  inconsiderable  minimum. 

Marx,  following  the  methods  of  Hansen,  has  succeeded  in  isolating 
and  studying  over  fifty  species  (?)  of  wine  ferments.  These,  however, 
are  many  of  them  doubtless  only  varieties  of  the  ordinary  Saccharo- 
mycea  ellipsoideuB,  or  wine  yeast,  for  as  great  differences  have  been  found 
between  different  selected  races  of  the  same  species  as  between  these 
fio-called  species.     Rommier,  in  1889,  was  perhaps  the  first  to  apply 
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the  facts  learned  about  selected  ferments  to  actual  wine*making.  He 
crushed  a  quantity  of  a  certain  grape,  and  fermented  different  parts  of 
it  with  different  cultivated  varieties  of  S,  ellipsoideus.  Each  resulting 
wine  he  found  differing  from  the  others  in  flavor  and  bouquet.  Later 
in  the  year,  Martinand  made  experiments  in  the  same  direction.  He 
fermented  a  must,  not  like  Rommier  with  pure  cultures,  but  with  yeasts 
taken  from  different  sources.  He  took  one  from  a  spontaneous  fer- 
mentation of  cherries,  one  from  a  wine  of  Burgundy,  one  of  Champagne, 
and  several  others.  He  found  in  each  case  that  he  obtained  wines 
suggesting  those  from  which  the  yeast  had  been  obtained.  After  this, 
Rommier  made  some  still  more  convincing  experiments.  He  took  an 
artificial  must  containing  sugar  and  the  necessary  salts,  and  fermented 
different  portions  of  it  with  yeasts  taken  from  different  wines.  He  then 
distilled  the  wines  and  obtained  brandies  of  very  distinct  aromas  and 
of  different  intoxicating  powers,  though  the  alcoholic  strength  was  the 
same  in  all  cases.  Jacquemin  has  made  the  latest  experiments  in  this 
line.  Some  of  his  first  experiments  were  with  ordinary  beer  wort.  By 
the  addition  of  tartaric  acid  and  fermentation  with  the  appropriate 
yeast,  he  claims  to  have  succeeded  in  producing  wines  having  distinctly 
the  character  of  Bordeaux,  Burgundy,  Champagne,  etc. 

PURE   AND   SELECTED   YEASTS. 

Yeasts,  as  is  well  known,  are  spedes  of  fungus  and  consist  of  minute 
roundish  cells  so  small  that  it  would  take  500,000,000,000  of  them  to 
fill  a  vessel  one  inch  cube.  These  cells  produce  by  budding,  and  when 
growing  in  an  acid,  saccharine  fluid,  such  as  beer  wort  or  grape  must, 
produce  the  phenomenon  of  fermentation,  and  are  therefore  often  known 
as  ferments.  Yeast  as  usually  seen  is  a  cloudy,  frothy  liquid,  which, 
when  examined  under  the  microscope,  shows  the  roundish,  unicellular 
ferments  floating  in  the  liquid,  either  singly  or  in  clusters  of  two  or 
three.  Most  of  the  yeasts  used  in  the  manufacture  of  beer,  and  all, 
until  late  years,  of  the  yeasts  used  by  wine-makers,  consist  not  of  one 
but  of  several  varieties  or  species  of  ferments. 

Some  of  these  varieties  are  useful  in  varying  degrees  and  some  are 
harmful,  and  the  great  service  which  Hansen  has  done  to  the  brewing 
industry,  and  indirectly  to  wine-making,  is  to  have  made  a  thorough 
study  of  these  ferments  and  thereby  settled  which  are  harmful  and 
which  beneficial,  and  also  to  have  chosen  and  separated  out  the  best 
varieties.  These  varieties  are  now  produced  in  large  quantities  and 
sent  all  over  Europe,  where  they  are  known  as  Hansen's  No.  1  and 
Hansen's  No.  2.  One  is  especially  useful  for  the  production  of  export 
beer  and  the  other  of  beer  for  quick  consumption. 

The  ferment  of  beer  is  known  to  botanists  (for  yeast  is  a  plant)  by 
the  name  of  Saccharomyces  cerevidse.  Wine  yeast  resembles  it  closely 
in  form,  but  differs  notably  in  the  quality  of  its  products.  It  is  known 
as  Sdccharomyces  ellipsoideus. 

The  name  Saccharomyces  ellipsoideus  is  applied  to  wine  yeast  in  gen- 
eral, being  the  name  of  the  species.  But,  just  as  there  are  innumerable 
varieties  of  the  species  Vitis  vinifera,  or  European  grape,  so  there  are 
dozens  of  varieties  of  wine  yeast,  or  hundreds  if  we  are  to  believe  Marx 
and  other  investigators,  and  it  is  reasonable  to  suppose  that  some  of 
these,  if  not  harmful,  are  at  least  less  useful  than  others. 
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Given  the  same  amount  of  care,  skill,  and  good  luck,  the  qiiality  of  a 
wine  is  generally  supposed  to  depend  on  two  things,  viz.,  the  quality  of 
the  grape  and  the  location  of  the  vineyard.  However,  we  must  now  add 
another  factor — the  variety  and  purity  of  the  yeast.  The  investigations 
and  experiments  of  Reitsch,  Martinand,  Jacquemin,  and  others  leave 
no  doubt  of  the  great  influence  of  the  use  of  certain  kinds  of  yeast  on 
the  quality  of  the  resulting  wine.  It  may  be  said  to  have  been  dis- 
tinctly proven  that  by  the  use  of  pure  and  selected  yeasts  wines  can  be 
greatly  improved  in  clearness,  alcoholic  strength,  cleanness  of  tast«, 
and  in  quality  generally.  The  further  claim  of  the  most  ardent 
advocates  of  pure  yeasts,  that  by  the  use  of  appropriate  kinds,  any 
character,  as  for  instance  that  of  "  Vin  de  Bordeaux,"  Champagne,  Bur- 
gundy, etc.,  can  be  produced  with  a  neutral  grape,  may  be  considered  as 
yet  problematic.  However  this  may  be,  the  use  of  Jacquemin's  pure, 
selected  yeasts  is  an  assured  success,  for  whereas  in  1891  only  a  few 


a,  o',  a".    Various  forms  of  a  mold,  {Mucor), 

c,  d,  6.       Various  forms  of  yeasts,  molds,  and  bacteria. 

wine-makers  experimented  with  them,  in  1894  thousands  of  wine-makers 
all  over  France  used  them  on  an  industrial  scale. 

Jacquemin  has  established  a  laboratory,  which  he  calls"  L'Institut  La 
Claire,"  in  the  Jura  Mountains  of  eastern  France,  at  an  altitude  of  more 
than  3,000  feet.  Here,  in  an  atmosphere  free  from  germs,  he  selects  the 
yeasts  of  all  the  finest  vintages  of  France  and  other  countries,  frees 
them  from  all  foreign  and  injurious  organisms,  and  finally  cultivates 
them  in  a  perfectly  pure  state,  and  sends  them  in  large  quantities  all  over 
France  and  to  other  vine-growing  countries.  He  supplies  the  special 
ferment  of  Sauterne,  of  Chianti,  and  of  Johannisberg.  Ferments  can  be 
obtained  from  him  which  will  produce  the  maximum  amount  of  alcohol 
from  a  given  amount  of  sugar;  ferments  for  hot  countries,  for  cold 
countries;  ferments  for  cider,  for  perry,  for  honey  wine— all  supposed  to 
differ  in  some  way  and  to  be  appropriate  to  different  uses. 

Whether  all  that  is  claimed  for  these  yeasts  is  true  or  not,  they  are  all 
certainly  pure,  and,  as  such,  are  of  the  greatest  value  in  the  production  of 
good,  sound  wine. 

Many  French  wine-makers  consider  that  by  the  use  of  these  pure 
yeasts  they  have  improved  their  product  by  from  10%  to  60%.  This 
can  be  readily  credited  when  we  consider  the  ordinary  process  of  wine- 
making. 

When  the  grapes  are  brought  to  the  winery  the  skins  and,  still  more, 
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Platb  II. 

I.  Saccharomyces  cerevisiss  (beer  ^^east). 

II.  Saccharomyces  pastorianus  (injurious  yeast). 

III.  Mixture  oi  forms  found  in  first  fermentation  of  a  California  wine. 

IV.  Saecharomycet  elliptoideug  (wine  yeast). 
V.  Saccharomyces  apiculatus. 
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the  stems,  are  covered  with  the  spores  of  a  multitude  of  ferments,  molds, 
and  bacteria,  all  of  which  enter  into  the  race  for  precedence — "  fair  field 
and  no  favor."  The  race  is  to  the  strong,  and  the  strong  is  the  organism 
most  suited  to  the  conditions,  but  not  necessarily  most  suited  to  the 
end  in  view,  viz.,  the  production  of  a  thorough  alcoholic  fermentation. 
The  above  figure  shows  some  of  the  many  forms  of  micro-organisms 
found  upon  the  skin  of  a  Muscat  grape  from  Fresno.  Fig.  I,  Plate  II, 
shows  the  appearance  of  a  pure  culture  of  beer  yeast,  and  Fig.  II  of  one 
of  the  injurious  yeasts  found  in  ordinary  beer  fermentations.  Fig.  Ill 
represents  an  ordinary  California  yeast,  showing  the  mixture  of  forms 
that  almost  always  occur  in  the  early  stages  of  fermentation.  The  forms 
shown  are  all  yeasts  or  molds;  the  bacteria  do  not  develop  in  appreciable 
quantities  till  later.  Fig.  IV  was  drawn  from  a  pure  yeast  from  Algeria, 
and  shows  the  comparative  constancy  of  form  of  a  pure  culture,  the  dif- 
ferences of  size  simply  indicating  differences  of  age.  All  these  figures 
are  magnified  about  1,000  diameters,  and  consequently  represent  the  cells 
1,000,000,000  times  larger  than  they  actually  are.  Fig.  V  is  Saccharo- 
myces  apiculatuSy  found  commonly  on  unripe  grapes  and  very  acid  fruits, 
such  as  gooseberries  and  red-currants. 

As  a  rule  the  first  fermentation  is  caused  principally  by  the  Saccharo- 
myces  apiculatus^  a  small  alcoholic  ferment  which  does  no  great  harm 
except  that  it  uses  up  more  sugar  in  the  production  of  a  certain  amount 
of  alcohol  than  does  the  proper  wine  ferment.  The  apiculate  yeast, 
being  paralyzed  by  2%  or  3%  of  alcohol,  soon  gives  way^to  the  genuine 
wine  yeast,  which,  in  the  most  favorable  canes,  carries  on  the  fermenta- 
tion to  dryness.  In  the  meantime,  however,  the  molds  and  bacteria 
have  been  developing,  and,  if  anything  happens  to  check  the  action  of 
the  wine  yeast,  they  take  possession  and  give  us  various  varieties  of 
milk- sour,  mousy,  and  pricked  wines. 

All  these  organisms  have  two  well-marked  forms,  which  may  be  called 
the  active  and  the  inactive.  When  in  the  former  state  they  commence 
to  operate  the  moment  they  come  in  contact  with  the  must;  when  in  the 
latter  they  do  not  commence  active  work  for  hours  and  sometimes  days 
after  being  placed  in  the  liquid.  Most  of  the  yeasts,  molds,  and  bacteria 
exist  on  grapes  in  the  resting-spore  or  inactive  state,  as  we  see  by  the 
length  of  time  which  the  first  crush  of  grapes  takes  in  starting  to  ferment. 
Now,  the  practical  application  of  the  method  of  fermenting  with  pure 
yeasts  depends  on  the  fact  that  they  are  put  into  the  must  in  fully  active 
condition.  In  this  way  they  take  complete  possession  of  the  fermenting 
mass  before  the  "wild  yeasts"  and  injurious  organisms  have  awakened 
from  their  comatose  state.  We  thus  obtain  a  good,  clean  fermentation, 
and  avoid  the  production  of  those  unpleasant  odors  and  tastes  which 
the  undesirable  organisms  that  are  present  usually  communicate  in  a 
more  or  less  marked  degree. 

ORIGIN   OF  YEAST. 

Exactly  what  the  true  wine  yeast  {Saccharomyces  dlipsoidetis)  is,  or 
where  it  comes  from,  has  not  yet  been  determined.  It  seems  probable, 
according  to  the  latest  investigations,  that  it  is  an  imperfect  form  of 
some  of  the  higher  fungi,  either  of  a  mold  or  of  one  of  the  pyrennmyceie*. 
All  that  we  know  certainly  of  its  origin  is  that  the  spores,  together  with 
the  spores  of  many  other  organisms,  are  found  upon  the  outside  of  ripe 
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grapes.  It  has  been  proved  that  the  spores  of  the  apiculate  yeast  {Sac- 
charomyces  apiculatus)  pass  the  winter  in  the  soil,  but  where  or  in  what 
form  the  ordinary  wine  yeast  hibernates  is  not  known. 

Among  the  organisms  found  on  the  surface  of  the  grape,  one  of  the 
most  plentiful  is  the  Mycoderma  vini,  or  "  wine  iSowers."  This  ferment 
develops  during  fermentation,  together  with  the  yeast,  though  its  pres- 
ence is  not  perceptible  under  ordinary  conditions  until  fermentation  is 
almost  over  and  the  yeast  sinks  to  the  bottom.  The  "wine  flowers" 
then  manifests  itself  by  forming  a  veil  on  the  surface  of  the  wine. 

There  are  various  yeasts,  pseudo-yeasts  (Torula^),  and  molds  which 
consume  or  break  up  the  sugar  with  the  production  of  very  small  quan- 
tities of  alcohol.  The  sugar  thus  consumed  is  therefore  lost.  The  loss 
from  this  cause  is  generally  at  least  10%,  and  often  as  much  as  15%  or 
20%;  that  is,  a  must  containing  enough  sugar  to  give,  according  to  Pas- 
teur's formula,  13%  of  alcohol,  will  give  from  10%  to  12%  only.  This 
might,  at  first  sight,  be  considered  an  advantage  in  the  production  of 
light,  dry  wines,  though  there  is  a  loss  of  raw  material.  But  the  action 
of  these  organisms  is  not  confined  to  the  destruction  of  the  sugar; 
besides  this,  their  products  of  elimination  have  a  deleterious  effect  on 
the  quality  of  the  wine,  and  less  wasteful  methods  can  be  adopted  for 
reducing  the  alcoholic  contents. 

Unripe  grapes  have  few  or  no  yeast  spores  adhering  to  them.  The 
micro-organisms  found  on  unripe  grapes  are  principally  molds;  later, 
as  the  grapes  ripen,  the  apiculate  yeast  (S.  apiculatus)  appears,  and  at 
complete  maturity  the  true  wine  yeast  (S.  ellipsoideibs)  is  found.  The 
molds,  apiculate  yeast,  and  spores  of  bacteria  occur  also  on  the  perfectly 
ripe  fruit. 

All  these  organisms  decompose  and  eliminate  the  sugar  to  a  greater 
or  less  extent,  but  the  products  into  which  the  sugar  is  changed  vary 
greatly  for  each.  The  apiculate  yeast,  for  instance,  produces  less  alco- 
hol than  wine  yeast  from  the  same  amount  of  sugar,  while  the  amount 
of  alcohol  yielded  by  the  action  of  molds  and  bacteria  is  inconsiderable. 
The  amounts  of  glycerine,  succinic  acid,  and  the  quantity  and  kind  of 
the  various  acids  and  ethers  on  which  the  quality  of  the  wine  so  much 
depends,  vary  in  an  even  greater  degree,  not  only  according  to  whether 
molds,  bacteria,  or  yeast  are  present,  but  also  according  to  the  particular 
variety  or  race  of  yeast  which  predominates.  It  is  on  these  facts  that 
the  method  of  the  amelioration  of  wines  by  means  of  races  of  yeasts, 
originating  in  the  famous  vintages  of  the  Medoc  and  Burgundy  districts, 
depends.  The  spores  of  the  true  wine  yeast  are  much  less  numerous, 
even  on  ripe  grapes,  than  those  of  other  micro-organisms.  This  is  not 
due  to  the  absence  of  spores  of  S.  ellipsoideus  in  the  air,  but  to  the  fact 
that  the  surface  of  grapes,  especially  when  unripe,  does  not  present  the 
conditions  favorable  to  the  growth  or  existence  of  wine  yeast. 

The  scarcity  of  yeast  germs  on  the  grapes  is  well  illustrated  by  the 
length  of  .time  which  the  first  vat  of  grapes  of  the  vintage  requires  to 
begin  its  fermentation.  The  reason  why  the  later  vats  start  so  much 
more  promptly  is  that  all  the  utensils,  chutes,  vats,  etc.,  even  after  an 
ordinary  complete  cleaning,  retain  enough  yeast  cells  to  thoroughly 
leaven  the  whole  mass  of  grapes. 
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CONDITIONS   OF   FERMENTATION. 

Leaving  out  of  consideration,  for  the  moment,  the  addition  of  wine 
yeast,  it  is  possible,  by  proper  attention  to  conditions,  to  make  the  true 
wine  yeast  predominate  over  all  the  other  micro-organisms  which  enter 
into  the  fermenting- vat.  If  the  grapes  are  strongly  acid,  the  bacteria 
will  have  little  chance  to  develop,  as  they  are  best  suited  to  a  neutral  or 
slightly  acid  medium.  A  low  temperature  is  also  unfavorable  to  the 
development  of  bacteria  and  of  Mycoderma  vini  (wine-flowers).  The 
temperature  most  favorable  to  the  growth  of  wine  yeast  is  between  75° 
and  85°  F.  A  lower  temperature  is  more  suitable  to  the  apiculate  yeast, 
so  that  if  the  temperature  be  kept  below  75°  F.  there  is  danger  that  the 
elliptical  yeast  will  not  be  able  to  overcome  it.  This  is  especially  true 
of  musts  of  low  sugar  contents,  for  the  antiseptic  power  of  sugar  is 
more  effective  with  the  apiculate  than  with  the  true  elliptical  wine 
yeast.  As  the  former  exists  and  enters  into  the  vat  in  the  proportion  of 
100  to  1  of  the  latter,  it  will  often  be  three  or  four  days,  when  the 
temperature  is  low,  before  the  latter  obtains  the  ascendency.  The 
danger  in  this  is  a  slight  loss  of  alcohol,  a  lowering  of  the  character  of 
the  wine,  and  a  diflScultyin  clearing  it.  If  the  temperature  is  too  high, 
on  the  contrary,  both  yeasts  are  killed  or  paralyzed,  and  the  lactic  and 
acetic  bacteria,  Mycoderma  vini,  and  other  injurious  micro-organisms 
take  their  place.  There  is,  then,  greater  danger  from  a  too  high  than 
from  a  too  low  temperature.  The  trouble  with  "  stuck  tanks  "  and  the 
inferior  quality  of  the  wine  produced  by  them  will  illustrate  this. 

The  objections  which  have  been  urged,  very  properly,  against  tEeaddi- 
tion  of  bread  or  beer  yeast,  are  thus  easily  explained.  To  add  a  variety 
of  yeast  unsuited  to  the  purpose  in  view  would  be  bad,  but  to  add  a 
species  adapted  to  the  conditions  of  bread-  or  beer-making  would  be 
absolutely  fatal  to  a  wine.  The  yeast  would  certainly  become  diseased 
when  subjected  to  conditions  of  nutritive  medium  so  different  from  those 
proper  to  it.  It  would  form  products  which  would  give  undesirable 
flavors  and  odors  to  the  wine,  and,  even  if  healthy,  would  produce  a 
liquor  resembling  beer  as  much  as  wine.  Moreover,  as  these  yeasts  are 
paralyzed  by  a  lower  percentage  of  alcohol  than  is  usually  found  in 
wine,  they  would  certainly  fail  to  produce  the  effect  desired,  viz.,  to 
ferment  out  the  last  of  the  sugar. 

The  chemical  composition  of  the  wine,  not  only  as  regards  the  essen- 
tial ingredients  of  alcohol,  acid,  glycerine,  etc.,  but  as  regards  the  ethers 
and  substances  on  which  the  bouquets  of  various  wines  depend,  is  influ- 
enced, not  only  by  the  race  of  yeast  employed,  but  also  by  the  composi- 
tion of  the  grapes  and  the  conditions  of  temperature  and  aeration  under 
which  the  fermentation  takes  place.  Part  of  the  variation  due  to  these 
influences  is  from  direct  chemical  changes  and  decomposition,  caused  by 
heat  and  oxygen,  but  even  more,  especially  as  regards  the  minute  quan- 
tities of  volatile  ethers,  to  the  state  of  health  of  the  yeast.  Anything 
which  interferes  with  the  healthy  development  and  growth  of  the  yeast 
changes  its  normal  products  of  excretion,  and  causes  it  to  form  sub- 
stances which  seriously  impair  the  quality  of  the  wine. 

If  a  vat  of  grapes  be  started  with  yeast  from  an  already  fermenting 
vat,  care  should  be  taken  to  perform  the  operation  at  the  right  moment. 
If  the  yeast  be  taken  at  the  beginning  of  the  fermentation,  the  apiculate 
form  will  predominate;   if  at  the  end,  there  will  be  a  larger  amount  of 
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Mycoderma  vini  and  the  vinegar  bacterium.  The  yeast,  then,  should  be 
taken  at  the  height  of  fermentation,  for  at  that  time  the  8.  ellipaoideuSj 
or  true  wine  yeast,  predominates,  and  is  in  its  most  active  condition. 

PURIFICATION  AND  SELECTION  OF   YEASTS. 

The  separation  of  one  micro-organism  from  others  can  be  made  in  a 
somewhat  imperfect  way  by  preserving,  for  several  generations,  those 
conditions  of  environment  most  favorable  to  the  organism  it  i^  desired 
to  propagate.  For  example,  if  a  small  quantity  of  yeast  contaminated 
with  bacteria  be  put  in  a  nutritive  sugar  solution  which  has  been  made 
highly  acid  with  tartaric  acid,  the  yeast  will  develop  freely,  and  the 
bacteria  with  difficulty  or  not  at  all.  If,  now,  another  fermentation  be 
started  from  this  one  in  a  similar  solution,  the  relative  number  of  bacteria 
will  be  still  further  decreased.  If  this  operation  be  continued  several 
times  more,  most  kinds  of  bacteria  w^U  be  completely  eliminated,  and  the 
yeast  obtained  comparatively  pure.  Other  micro-orgitnisms  may  be 
gradually  eliminated  by  similar  series  of  cultures  maintained  at  a  tem- 
Srature  more  favorable^to  the  yeast  than  to  the  organism  it  is  desired  to 
get  rid  of.  This  shows  the  importance  of  constant  endeavor  to  maintain 
during  fermentation  all  the  conditions  of  temperature,  must-composition, 
etc.,  most  favorable  to  the  yeast.  In  this  way  many  of  the  injurious 
ferments  are  destroyed  or  kept  within  innocuous  limits,  and  fairly  pure 
fermentations  obtained. 

Late  experiments  tend  to  show  that  fluorid  of  ammonium  can  be  used 
successfully  in  the  purification  of  yeast.  The  yeast  is  first  "trained"; 
that  is,  it  is  cultivated  through  a  series  of  musts  containing  gradually 
increasing  quantities  of  fluo^rid  of  ammonium  until  it  is  rendered  capable 
of  existing  in  liquids  containing  an  amount  of  the  fluorid  insupportable 
to  most  other  micro-organisms.  In  this  way  the  sugar  in  solutions  may 
be  made  to  produce  as  much  as  2%  more  alcohol  than  when  fermented 
in  the  ordinary  way,  on  account  of  the  absence  of  those  ferments  which 
consume  the  sugar  without  a  corresponding  production  of  alcohol.  This 
method  is  said  to  have  been  used  successfully  in  the  fermentation  of 
murks  for  distillation. 

The  method  of  purification  and  selection  which  is  used  at  present  for 
practical  purposes  is  that  invented  by  Hansen.  Without  describiug  the 
minutiae  of  the  process,  it  is  sufficient  to  say  that  it  consists  essentially 
in  the  isolation  of  a  single  yeast  cell.  This  single  cell  is  placed  in  an 
absolutely  sterile  nutritive  solution,  where  it  reproduces  and  increases 
until  a  yeast  is  obtained  of  which  every  cell  is  a  lineal  descendant  of 
the  single  cell  first  chosen.  Experiments  are  then  made  with  this  yeast 
to  determine  its  characteristics,  such  as  its  optimum  temperature,  the 
amount  of  alcohol  it  will  produce,  the  quality  of  wine  or  beer  which  it 
will  make.  In  this  way  many  different  yeasts  are  obtained,  each  the 
product  of  a  single  cell,  and  each  having  different  characteristics.  Those 
most  suitable  to  the  object  in  view  are  preserved  and  can  be  propagated 
indefinitely.  The  original  or  mother  cell  is  taken,  of  course,  preferably 
from  the  best  beers  or  wines,  in  order  to  increase  the  chance  of  obtaining 
a  suitable  yeast. 
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ACIDITY. 

The  acidity  of  wine  is  due  partially  to  free  tartaric  and  malic  acids, 
but  principally  to  bi-tartrate  of  potash.  In  unripe  grapes  the  quantity 
of  free  tartaric  acid  is  very  high,  and  gradually  decreases  as  they  ripen. 
When  grapes  pass  the  point  of  complete  maturity,  the  decrease  of  acidity 
generally  continues,  so  that  overripe  grapes  often  contain  less  than  the 
desired  amount.  ' 

The  use  of  plaster  (gypsum)  to  augment  the  acidity  of  musts  in  France 
was  efficacious  in  preventing  the  action  of  bacteria  in  wine.  Since  the 
suppression  of  the  use  of  plaster  for  this  purpose,  bacterial  troubles  of 
wine  have  become  much  more  common  in  France.  Picking  the  grapes 
before  they  have  reached  maturity,  when  they  contain  larger  amounts  of 
malic  and  tartaric  acids,  or  the  addition  of  half-ripe  grapes  to  grapes 
low  in  acid,  has  been  found  perfectly  successful  as  far  as  concerns  the 
protection  of  the  wine  from  bacteija  and  from  "  sticking,"  or  arrest  of 
fermentation.  It  cannot,  however,  be  recommended,  even  for  low-grade 
wine,  for  the  greenness  and  harshness  of  the  wine  thus  made  is  very 
objectionable,  and  the  production  of  fine  wines  is  absolutely  impossible 
by  this  means.  The  addition  of  tartaric  acid  to  supplement  the  acidity 
of  overripe  grapes  has  been  extensively  practiced  of  late  years  in 
southern  France.  When  done  correctly,  this  addition  is  satisfactory  in 
many  cases,  though  in  practice  it  has  been  found  very  expensive  and 
often  unreliable.  The  difficulty  of  ascertaining  the  exact  acidity  of  his 
must  and  the  correct  amount  of  acid  to  be  added  is  seriously  in  the 
way  of  the  use  of  this  method  by  the  ordinary  wine-maker.  A  suf- 
ficiently close  approximation  of  the  sugar  contents  of  a  must  is  easily 
accomplished  by  means  of  a  saccharometer  or  specific  gravity  spindle, 
but  all  the  instruments  in  use  by  wine-makers  for  the  determination  of 
acidity  are  very  unreliable. 

The  principal  use  of  high  acidity  in  fermentation  is  not  aid  given  to 
the  alcoholic  yeast,  but  prevention  of  the  growth  of  bacteria.  As  a  low 
temperature  has  exactly  the  same  effect,  and  as  it  can  be  controlled 
with  more  certainty  with  the  instruments  available  to  the  ordinary 
wine-maker,  the  use  of  cooling  devices  and  probably  of  coolers  or 
refrigerators  is  much  to  be  preferred  to  the  addition  of  tartaric  acid. 

The  addition  of  tartaric  acid  is  also  very  much  more  expensive,  for, 
to  raise  the  acidity  of  the  must  0.05%  would  cost  more  than  the  cooling, 
and  would  hardly  be  enough  to  have  any  perceptible  effect  on  the  fer- 
mentation, though  this  is  the  proportion  usually  used  in  southern 
France.  To  raise  the  must  0.2%  would  cost  at  least  $8  per  1,000  gallons, 
which  for  ordinary  wines  would  be  a  serious  expense.  The  addition  of 
so  much  free  tartaric  acid  would  also  be  likely  to  give  a  sharp  and  harsh 
acidity  to  the  wine. 

The  efficacy  of  low  temperatures  for  this  purpose  is  well  exemplified 
by  many  of  the  fermentations  of  Tulare  grapes  made  at  this  station. 
Grapes  containing  over  24%  of  sugar  and  less  than  0.3%  of  total  acidity 
(expressed  as  tartaric  acid)  have  fermented  through  thoroughly,  and 
without  the  slightest  sign  of  the  action  of  injurious  ferments  or  bacteria. 
This  is  due  to  the  smallness  of  the  vats  used  and  the  cool  and  even 
climate  of  Berkeley,  which  have  kept  the  fermenting  mass  from  rising 
to  a  dangerous  degree  of  temperature. 
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NITROGEN. 

The  presence  of  certain  soluble  nitrogenous  matters  is  indispensable 
to  the  development  of  yeast.  These  usually  occur  in  suflBcient  quantity 
in  normal  grape  musts,  in  the  form  of  proteid  substances  and  amids. 
The  amids  are  almost  completely  eliminated  from  the  must  by  fermen- 
tation, and  only  traces  are  found  in  the  wine.  This  has  suggested  the 
use  of  ammonium  phosphate  as  an  aid  to  fermentation.  Experiments 
by  Martinand  seem  to  show  that  this  salt  is  of  use  in  cool  fermentation, 
giving  the  yeast  increased  vigor,  and  enabling  it  to  use  up  all  the  sugar 
in  a  must  which  would  otherwise  have  remained  sweet  for  a  long  time 
at  low  temperatures.  The  addition  of  peptone  has  been  tried  with  some- 
what similar  results.  At  high  temperatures  these  additions  seem  to 
have  no  effect,  or,  as  in  the  case  of  peptone,  are  harmful  on  account  of 
the  aid  given  to  the  development  of  bacteria. 

AERATION. 

Aeration  of  the  must  or  incompletely  fermented  wine  has  been  prac- 
ticed extensively  in  various  ways.  Its  influence  on  yeast  in  a  dormant 
state  as  it  exists  on  the  surface  of  grapes,  or  in  the  lees  of  fermented  wine, 
is  very  marked.  If  yeast  in  a  dormant  or  spore  state  be  brought  into  a 
must  which  has  been  boiled  or  otherwise  deprived  of  its  dissolved  free 
oxygen,  it  will  fail  to  develop.  As  soon  as  the  must  is  aerated  and 
thus  filled  with  oxygen,  fermentation  commences.  As  a  rule,  a  must  is 
aerated  sufficiently  during  the  process  of  crushing,  but  often  a  "  stuck 
fermentation"  can  be  revived  by  a  thorough  aeration.  The  usual 
methods  of  doing  this  affect  the  wine  in  two  ways:  they  fill  the  wine 
with  oxygen,  and  at  the  same  time  cool  it.  The  lowering  of  tempera- 
ture is  of  great  benefit,  though  it  is  not  always  perceptible,  for  the  ex- 
periments of  Muntz  and  Ross^au  show  that  it  is  almost  always 
neutralized  by  the  heat  developed  by  the  increased  fermentation  conse- 
quent on  the  addition  of  oxygen.  Too  much  aeration  of  the  fermenting 
liquid  should  be  avoided,  for  it  changes  and  precipitates  the  color  and 
decreases  the  natural  aroma  of  the  grape.  There  is  also  a  loss  of  alcohol 
by  evaporation,  which  in  some  cases  is  very  noticeable.  But  aeration 
of  the  must  be|pre  fermentation  is  beneficial  in  another  way.  It  ren- 
ders insoluble  and  precipitates  some  of  the  albuminoid  matters  of  the 
must,  thus  rendering  the  wine  less  liable  to  the  attacks  of  bacteria,  and 
more  apt  to  clear  rapidly. 

INFLUENCE  OF  TEMPERATURE. 

The  deleterious  effect  of  high  temperature  in  the  fermentation  of  red 
wines  was  well  shown  in  the  series  of  experiments  made  by  Prof.  Hil- 
gard,  and  published  in  the  Viticultural  Report  of  this  station  in  1886. 
Judging,  however,  by  the  lack  of  effort  made  to  regulate  temperature  in 
the  vats  of  wineries,  the  serious  import  of  these  investigations  is  not  yet 
thoroughly  appreciated  in  California.  To  the  undue  elevation  of  tem- 
perature which  takes  place  in  the  majority  of  cases  all  over  California 
is  to  be  ascribed  nine  tenths  of  the  trouble  to  which  our  wines  are 
subject. 
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Alcoholic  fermentation — that  is,  the  transformation  of  grape  sugar  into 
alcohol  and  carbonic  acid  under  the  influence  of  yeast — is  a  phenomenon 
of  combustion,  and  is  accompanied  by  the  evolution  of  a  definite  amount  of 
heat.  Berthelot  has  shown  that  180  grams  of  grape  sugar  in  being  trans- 
formed into  alcohol  and  carbonic  acid  produce  71,000  calories.  That  is 
to  say,  if  a  must  containing  20%  of  sugar  be  fermented  dry,  it  will  give 
out  enough  heat  to  raise  its  temperature  128°  F.,  if  all  the  heat  were 
retained.  Of  course,  this  result  is  practically  impossible,  and  does  not 
occur,  because  under  all  circumstances  the  greater  part  of  the  heat  is 
dissipated  by  radiation  and  the  escape  of  the  carbonic  acid.  Enough, 
however,  is  generally  retained  under  the  conditions  of  wine-making  in 
California  to  raise  the  wine  to  a  dangerously  high  temperature.  The 
temperature,  therefore,  of  t!he  fermenting  mass  is  equal  to  that  of  the 
grapes  at  crushing,  plus  that  due  to  the  heat  evolved  by  the  fermenta- 
tion, and  minus  that  lost  by  the  radiation  and  evaporation.  This  shows 
the  importance  of  the  initial  temperature  of  fermentation. 

In  every  fermentation  of  wine  there  is  generally  a  loss  of  about  1.5% 
of  alcohol.  That  is  to  say,  the  alcohol  produced,  instead  of  being  48.5% 
of  the  sugar  consumed,  is  only  47%.  If  the  temperature  of  the  ferment- 
ing mass  is  high,  this  loss  may  reach  3%.  This  is  due,  doubtless,  to  a 
great  extent,  to  the  simple  evaporation  which  is  favored  by  the  high 
temperature,  but  also  to  the  presence  of  sugar-destroying  organisms. 

If  the  temperature  of  grapes  when  crushed  is  low,  the  fermenting- vats 
small,  and  the  outside  temperature  not  too  high,  the  heat  of  combustion 
will  not  be  sufficient,  in  general,  to  raise  the  fermenting  mass  to  a 
dangerous  degree.  If,  however,  the  grapes  are  hot  when  crushed,  unless 
some  cooling  device  be  employed,  the  temperature  of  the  mass  will  almost 
certainly  rise  to  a  point  which  is  dangerous  and  generally  fatal  to  the 
yeast.  Unless  the  grapes  are  very  low  in  sugar-contents  this  point  is 
reached  before  the  wine  is  dry.  The  death  of  the  yeast  leaves  the  field 
open  to  the  action  of  various  kinds  of  bacteria,  which  are  not  injured  by 
these  high  temperatures,  and  which  live  at  the  expense  of  the  sugar 
remaining  in  the  "  stuck  "  wine.  This  is  the  starting-point  for  most  of 
the  diseases  of  wine.  This  "  stuck  "  wine  soon  becomes  the  prey  of  lactic, 
acetic,  tartaric,  and  butyric  fermentations  caused  by  bacteria,  which  form 
products  giving  mousy,  sweet-sour,  milk-sour  tastes,  and  cause  the  wine 
to  become  flat,  turbid,  and  impossible  to  clear.  Though  the  vitality  of 
the  yeast  is  not  destroyed  at  temperatures  between  90°  %nd  100°  P.,  and 
under  ordinary  conditions  is  not  killed  at  temperatures  much  below 
110°  F.,  for  perfect  assurance  of  a  clean  fermentation  and  good  quality 
the  temperature  should  never  exceed  90°  F.  There  are  two  main  reasons 
for  this:  In  the  first  place,  though  yeast  cells  are  not  killed  at  95°  F., 
this  is  not  their  optimum  temperature,  as  it  is  approximately  that  of  many 
kinds  of  bacteria.  Thus,  though  the  yeast  is  not  killed,  and  may  fer- 
ment the  wine  dry,  it  is  partially  paralyzed  and  the  bacteria  are  able  to 
develop  side  by  side  with  it  and  leave  their  products  of  excretion  to 
injure  the  aroma,  flavor,  and  clearing  quality  of  the  wine,  besides  being 
a  constant  menace  to  its  future  health.  In  the  second  place,  though  the 
yeast  is  not  killed,  it  is  left  in  a  diseased  condition.  The  quality  of 
a  wine  fermented  at  a  high  temperature  is  injured,  not  only  by  the  flavors 
due  to  the  presence  of  bacteria,  but  to  the  abnormal  products  of  the  dis- 
eased yeast.  The  high  temperature,  though  it  may  not  be  sufficient  to 
kill  the  yeast,  injures  its  vitality  and  changes  its  form,  as  Can  be  wjell  seen 
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by  a  microscopic  examination.  Yeast  thus  injured  excretes  substances 
different  from  those  excreted  in  its  healthy  and  normal  state,  and  which 
have  a  deleterious  effect  on  the  taste  of  the  wine.  According  to  L.  Roos,* 
the  "  sweet-sour  "  wines  so  common  in  hot  countries  are  the  effect  of  this 
diseased  condition  of  the  yeast.  The  difficulty  of  refermenting  these 
wines  is  due,  according  to  this  author,  to  the  presence  of  enough  of  the 
products  of  the  diseased  yeast  to  render  the  wine  sterile  to  healthy  yeast. 
This  condition  is  too  common  in  California  to  need  more  extended 
description.  The  obvious  remedy  is  to  crush  the  grapes  only  when  they 
are  cool.  In  the  early  morning  the  temperature  of  the  grapes  is  always 
lower  than  that  of  the  air,  even  in  warm  seasons  being  generally  below 
65^  F.,  and  often  much  lower.  As  the  sun  appears,  however,  the  average 
temperature  of  the  grapes  rises  more  rapidly  than  that  of  the  air.  In 
the  middle  of  the  day  the  temperature  of  the  grapes  is  generally  from 
5°  to  10°  higher  than  that  of  the  air.  This  means  that  when  they  enter 
the  vat  they  will  often  exceed  90°.  They  thus  start  with  a  temperature 
higher  than  the  optimum  of  alcoholic  fermentation,  and  one  very  favor- 
able to  bacterial  life.  This  insures  a  rapid  increase  of  all  the  bacterial 
germs  before  the  yeast  germs  have  become  active. 

The  rise  of  temperature  during  fermentation  is,  under  the  conditions 
usually  existing  in  California,  about  30^  F.;  that  is  to  say,  if  the  grapes 
are  crushed  at  60°,  the  temperature  of  the  vat  will  rise  to  90°.  This  is 
a  very  favorable  view,  for  only  too  often,  on  account  of  the  heat  of  the 
fermen ting-room  and  the  large  size  of  the  vats,  the  rise  is  much  greater. 
If  the  grapes  enter  the  vat  at  70°,  therefore  the  ordinary  rise  will  bring 
them  to  a  temperature  injurious  to  the  life  of  the  yeast.  If  the  initial 
temperature  is  greater  than  this,  the  corresponding  rise  is  less,  on  account 
of  the  diminished  activity  or  paralysis  of  the  yeast  and  consequent 
cessation  of  the  evolution  of  heat.  The  only  difference  will  be  that  a 
grape  which,  if  started  at  70°  F.,  would  "stick"  with  2%  of  sugar,  will, 
if  started  at  80°,  "  stick  "  with  6%  or  8%.  If  the  grapes  which  are  picked 
during  the  heat  of  the  day  are  left  in  the  boxes  all  night  without  being 
piled  up,  they  will  generally  be  cool  enough  in  the  morning.  This 
method,  however,  is  not  always  practicable  on  large  vineyards,  and  even 
though  the  grapes  are  crushed  cool,  the  temperature  will  often  rise  to  a 
dangerous  height  if  the  fermenting-room  is  warm  and  the  vats  large. 
The  use,  then,  of  some  cooling  device  seems  to  be  the  only  sure  and 
reliable  method  applicable  to  all  conditions. 

REFRIGERATORS,    OR   COOLING    MACHINES. 

The  wine-makers  of  southern  France  and  Algeria,  who  are  confronted 
by  the  same  difficulties  as  those  which  cause  so  much  trouble  and  loss 
in  California,  have,  after  several  years  of  trial  and  experience,  reduced 
the  method  of  cooling  to  a  perfectly  practical  basis.  The  method  is  so 
successful  and  profitable  that  it  has  been  adopted  by  a  very  large  num- 
ber of  Algerian  wine-makers,  and  seems  destined  to  become  universal 
there. 

The  use  of  a  cooling  coil  placed  in  the  vat,  after  the  method  used  by 
brewers,  has  been  tried,  but  with  only  partial  success,  on  account  of  the 
hindrance  to  the  free  circulation  of  the  wine,  due  to  the  cap  of  red 
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wines.  As  it  is  in  the  thick  cap  where  the  highest  temperature  is 
reached,  and  where  the  most  damage  is  caused,  this  method  is  altogether 
ineflScient  for  fermentation  of  r^d  wines.  For  white  wines  the  method 
would  be  good  but  for  the  trouble  and  expense  of  applying  it  to  wine  in 
casks.  Attempts  have  been  made  to  utilize  the  cooling  properties  of 
compressed  air  and  carbonic  acid,  but  without  success. 

M.  Tou tee's  metallic  fermenting- vats  are  a  step  in  advance.  They  are 
made  of  metal  (on  account  of  its  value  as  a  heat  conductor),  covered 
with  some  substance  to  protect  it  from  the  action  of  the  acids  in  the 
wine.  The  vat  is  covered  exteriorly  with  cloth,  which  is  kept  constantly 
wet.  The  evaporation  from  this  cloth  is  the  source  of  the  cooling,  and 
the  vats  are  preferably  exposed  to  the  wind  in  order  to  increase  the 
evaporation*  This  method  gives  perfect  satisfaction  in  the  fermenting 
of  white  wines,  but  with  red  wines  the.  imperfect  circulation  of  the  wine, 
which  rendered  the  use  of  internal  coils'  inadequate,  reduces  very  much 
its  efficiency.  The  question  of  expense  also  makes  it  inapplicable  to 
most  cases,  for  it  involves  the  substitution  of  new  vats  throughout  the 
cellar.  Instead  of  cooling  the  wine  within  the  vat,  attempts  have  been 
made  to  cool  the  wine  outside  and  return  it  to  the  vat.  Drawing  the 
wine  from  the  bottom  and  pumping  it  over  on  to  the  cap  in  a  spray, 
and  allowing  the  wine  to  run  over  a  wide  surface  in  a  thin  sheet  exposed 
to  a  strong  current  of  air,  are  some  of  the  methods  tried.  The  great 
objection  to  these  methods  is  that  they  expose  the  wine  too  much  to  the 
air,  injuring  it  by  the  evaporation  of  the  alcohol  and  by  liability  to 
acetificati^on.  The  cooling  machines,  or  refrigerators,  which  are  used 
extensively  in  Algeria  now,  are  all  made  on  one  of  two  principles.  One 
is  essentially  that  of  the  water-bath,  or  "  bain-marie."  The  wine  is  run 
into  a  receptacle,  which  is  surrounded  by  a  bath  of  cold  water.  It  is 
left  there  until  sufficiently  cool,  and  then  pumped  back  into  the  ferment- 
ing-vat.  This  method  is  too  slow  in  operation  for  large  cellars,  though 
it  might  be  useful  where  but  little  wine  is  made.  The  other  principle, 
employing  a  cooling  apparatus,  which  allows  of  continuous  action,  and 
is  the  one  most  successfully  used,  consists  of  a  long  tube,  either  straight 
or  coiled,  through  which  the  wine  is  pumped,  and  which  is  cooled  on 
the  outside  by  water  alone  or  by  water  and  a  current  of  air.  Some 
modification  of  the  ammonia  coolers  in  use  for  cold  storage  and  dairy 
purposes,  would  probably  be  the  most  efficacious  that  could  be  devised 
for  large  establishments  where  the  requisite  power  is  available,  and 
where  the  large  initial  expense  could  be  afforded. 

During  the  vintage  of  1894  in  Algeria,  M.  Pirodon*  treated  over 
130,000  gallons  of  wine  with  a  single  cooling  machine.  By  its  aid  he 
deprived  the  fermenting  wine  of  from  7  to  10  calories  of  heat;  that  is, 
on  the  average,  he  reduced  the  temperature  about  15°  F.  The  vintage 
lasted  forty-four  days,  and  the  apparatus  was  used  only  at  night,  between 
the  hours  of  11  p.  m.  and  sunrise  the  next  morning.  It  consisted  of 
twenty  tubes,  each  13  feet  in  length  and  nearly  2  inches  in  diameter,  and 
had  a  capacity  of  a  little  over  500  gallons  per  hour.  The  heat  lost  by 
the  wine  was  about  equal  to  that  gained  by  the  water,  the  wine  losing  a 
little  more  on  account  of  the  cooling  caused  by  the  evaporation  of  the 
water  on  the  pipes.  No  figures  are  given  as  to  the  cost  of  operation,  but 
it  is  said  to  be  very  small. 

*See  BuUetin  Agricole  de  I'Alg^rie  et  de  la  Tunisie ;  16  JuiUet,  1895. 
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The  practical  and  economic  use  of  a  cooling  machine  is  thus  demon- 
strated wherever  a  sufficient  quantity  of  cool  water  is  available.  M. 
Pirodon's  experience,  however,  shows  more  than  this.  On  account  of 
scarcity  of  water  he  was  obliged  to  content  himself  with  10,000  gallons 
of  water,  collected  before  the  vintage  and  used  for  the  whole  operation. 
In  order  to  cool  the  water  after  using,  he  constructed  a  shallow  reservoir, 
divided  into  four  compartments,  having  a  total  exposed  surface  of  about 
800  square  feet.  Three  of  these  compartments  were  filled  with  water  to 
the  depth  of  8  inches.  The  other  was  left  empty  to  receive  the  warm 
water  coming  from  the  machine.  The  three  compartments  held  about 
4,000  gallons,  the  other  6,000  gallons  being  kept  in  a  tank  to  replace 
the  water  lost  by  evaporation.  The  warm  water  cooled  in  from  two  to 
four  hours,  according  to  the  weather.  When  there  was  a  dry  wind  the 
cooling  was  very  rapid,  and  the  water  sank  to  several  degrees  below  the 
temperature  of  the  air.  These  results  were  obtained  in  a  locality  where 
the  weather  is  usually  very  hot  and  moist;  in  a  drier  atmosphere  the 
results  would  be  even  more  striking.  A  more  effective  means  of  cooling 
the  water  after  using,  but  one  requiring  a  more  expensive  installation,  is 
the  ^'chemin^e  climagene"  of  M.  DessoUiers.  The  essential  parts  of  its 
construction  are  such  that  the  water  runs  over  a  mass  of  hollow  bricks 
exposed  to  a  strong  current  of  air.  The  bricks  might  be  replaced  by 
fagots  of  vine  canes  or  similar  material. 


BXPERIMBNTS  WITH  PURE  AND  SBLEOTBD  7BAST8. 

Experiments  with  pure  and  selected  yeasts  were  first  made  at  this 
station  in  1893  with  some  Johannisberg  yeast  brought  directly  from 
Germany  by  Mr.  A.  P.  Hayne.  Other  experiments  were  made  at  the 
same  time  with  Botrytis  cinerea,  the  fungus  known  as  ^'  noble  mold  '^ 
{Edelfdide  of  the  Germans  and  Pourriture  noble  of  the  French).  For 
an  account  of  this  fungus  and  how  to  distinguish  it  from  other  molds, 
see  page  451.  More  extended  experiments  were  made  during  the  season 
of  1895,  with  yeasts  imported  from  M.  Jacquemin  of  the  Institut  La 
Claire.  The  following  notes  include  the  results  of  experiments  made  in 
1893  at  the  Station,  of  those  made  in  1895  at  the  cellars  of  wine-makers, 
and  of  the  more  extended  experiments  made  at  the  Station  in  the  same 
year.    The  analyses  were  all  made  by  Mr.  G.  E.  Colby. 

BHINE-WINE  YEAST  AND   BOTRYTIS   CINEREA,   OR  NOBLE  MOLD. 

Experiment  I.     The  grape  used  in  this  experiment  was: 

No.  1912,  Verdaly  from  Tulare.  Received  October  6,  1893,  in  fairly 
good  condition,  just  a  trifle  bruised,  but  no  mold.  The  must  showed 
18.8%  of  solid  contents  by  spindle  and  0.75%  of  acid.  The  must  was 
divided  into  three  equal  lots  and  fermented  as  follows: 

No.  1912,  ordinary  fermentation; 

No.  1912a,  fermented  with  the  addition  of  Rhine-rwine  yeast  imported 
from  Germany; 

No.  19126,  fermented  with  the  addition  of  some  grapes  which  were 
covered  with  the  spores  of  Botrytis  cinerea. 

The  temperature  of  the  must  at  crushing  was  69°  F.,  and  the  maxi- 
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mum,  of  81"  for  No.  1912  and  No.  19126,  and  of  77°  F.  for  No.  1912a, 
was  reached  on  the  second  day.  The  wine  fermented  with  German  yeast 
progressed  slowly  and  was  not  dry  until  the  eighth  day.  The  other 
two  fermented  more  quickly,  and  were  dry  on  the  fourth  day. 

At  three  weeks  they  were  all  nearly  clear,  and  were  racked  for  the 
second  time  and  taken  to  the  cellar.  At  four  months  they  were  all 
tasted,  with  the  following  result: 

No.  1912  (ordinary  fermentation) — Bright,  clean-tasting,  no  bouquet 
and  little  flavor,  full  acid. 

No.  1912a  (with  German  yeast) — Bright,  clean-tasting,  has  a  slight 
bouquet,  and  is  smoother  and  more  agreeable  than  No.  1912. 

No.  19126  (with  Botrytis  cinerea) — Bright,  clean-tasting,  no  bouquet 
and  little  flavor,  full  but  rather  green  acid,  not  differing  materially  from 
No.  1912. 

At  eight  months  the  wines  showed  about  the  same  relative  character. 
At  ten  months  the  normally  fermented  wine  was  a  little  more  advanced 
than  the  others.  The  lees  of  all  were  examined  under  the  microscope, 
and  found  to  be  perfectly  sound. 

At  sixteen  months  there  was  little  difference  between  the  three  samples, 
except  that  No.  1912a  and  No.  19126  (the  treated  wines)  showed  a  little 
more  character  than  the  vdtness  sample,  but  No.  1912a,  the  wine  made 
with  German  yeast,  was  a  little  less  advanced.  Three  months  later  all 
the  wines  were  bottled.  At  two  years  and  nine  months  all  three  were 
perfectly  bright  and  with  very  little  and  well-settled  deposit.  They 
were  light,  clean-tasting  wines  of  little  character,  but  vinous  and  agree- 
able. -There  was  little  difference  in  taste,  but  No.  1912a  had  a  fair 
bouquet,  which  was  lacking  in  the  others. 

This  experiment  indicates  the  value  of  Rhine-wine  ferments  in  moder- 
ating the  violence  of  fermentation  and  increasing  the  bouquet  in  light 
musts.  They  also  show  that  the  presence  of  Botrytis  cinerea  is  not 
harmful  in  the  fermenting-vat.  It  does  not  seem  to  have  any  beneficial 
effect,  but  at  the  same  time  does  not  injure  the  flavor  of  the  wine,  as 
most  other  molds  do.  This  is  a  point  worthy  of  notice,  as  many  tons 
of  grapes  were  rejected  in  Napa  Valley  during  the  vintage  of  1893  on 
account  of  the  presence  of  this  mold.  That  even  grapes  which  are  badly 
attacked  by  this  mold  are  not  rendered  unfit  for  wine-making  is  well 
illustrated  by  the  following  experiment: 

BOTRYTIS   CINEREA. 

Experiment  II.  No.  1929.  Grapes  very  moldy,  from  Botrytis  cinerea] 
from  St.  Helena,  Napa  County.  The  grapes  when  received  were  com- 
pletely invaded  by  the  mold,  and  looked  like  a  mass  of  decayed  grapes, 
stems,  and  mold,  without  a  single  sound  berry.  The  mold  was  examined, 
and  found  to  be  Botrytis  cinerea.  There  was  no  disagreeable  moldy 
smell  to  the  grapes,  as  there  would  have  been  had  the  mold  been  the 
common  PeniciUium  glaucum  (common  blue  mold).  The  must  was 
pressed  out  of  the  grapes  as  they  were,  and  fermented  as  white  wine. 
It  showed  27.6%  of  solid  contents  by  spindle  and  0.98%  of  acid.  The 
temperature  of  the  must  at  crushing  was  68°  F.,  and  the  maximum, 
reached  the  third  day,  was  74°.  The  must  fermented  very  slowly,  and 
at  two  months  was  still  a  little  sweet,  but  bright  and  sound.  Six  weeks 
later  it  was  still  bright,  a  little  sweet,  quite  sound,  sharp-tasting  on 
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account  of  its  high  acidity  and  dissolved  carbonic  gas,  but  quite  clean- 
tasting  and  without  any  taste  of  mold.  At  seven  months  it  was  bright 
and  sound,  clean-tasting  and  with  very  little  sweetness  left,  of  marked 
aroma,  and  still  charged  with  carbonic  gas.  Three  months  later  it  had 
changed  little;  it  had  the  character  of  a  wine  made  from  concentrated 
must. 

At  sixteen  months  it  was  in  good  order  and  perfectly  dry;  it  was  not 
delicate,  but  sound,  clean-tasting,  fresh,  and  with  good  acid.  Two  months 
later  it  was  bottled.  In  bottle  it  went  through  a  slight  fermentation, 
and  when  next  examined  at  two  years  and  four  months  it  was  a  bright, 
sparkling  wine,  but  with  a  distinct  Sherry  taste.  As  an  experiment,  it 
was  slightly  sweetened  and  fortified,  and  left  loosely  corked.  Five 
months  later  it  had  developed  into  a  very  good  Sherry  of  full  aroma, 
clean  taste,  and  marked  character;  its  only  defects  being  somewhat 
high  acid  and  rather  too  much  of  the  "  rancio  "  taste. 

The  conclusion  from  these  experiments  is,  that  if  the  grapes  are  only 
slightly  attacked  by  the  Botrytis  they  may  be  allowed  to  enter  the  fer- 
menting-vat  with  the  sound  grapes;  if  badly  attacked,  they  had  better 
be  used  separately,  and  probably  will  be  found  useful  for  Sherry-making. 
The  following  experiment  is  confirmatory  of  the  above: 

Experiment  III.  No.  1982,  Verdal  (Napoleon),  from.  Tulare.  Received 
October  25,  1893.  The  grapes  were  in  good  condition,  and  the  must 
showed  19.3%  of  solid  contents  by  spindlfi  and  0.58%  of  acid.  The 
must  was  divided  into  two  lots:  No.  1982,  fermented  normally,  and  No. 
1982a,  fermented  with  the  addition  of  1  gallon  of  must  from  No.  1929 
to  11  gallons  of  the  Verdal  must.  The  must  added  was  from  the  grapes 
from  Napa,  which  were  so  badly  affected  by  Botrytis  dnerea.  The  two 
fermentations  were  perfectly  similar,  both  as  regards  temperature  and 
duration.  There  was  no  perceptible  difference  in  the  wines  until  they 
were  about  a  year  old,  when  the  Botrytis-infected  wine  had  slightly 
more  flavor  than  the  witness  sample.  At  two  years  and  nine  months 
the  wines  had  been  in  bottle  for  fourteen  months.  The  untreated  wine 
was  bright,  good,  clean-tasting,  agreeable,  but  neutral,  and  without  bou- 
quet. The  wine  which  had  received  the  addition  of  Botrytis  was  very 
similar,  but  was  a  little  smoother  and  less  fresh-tasting. 

"  JOHANNISBERG  "    YEAST. 

* 

Experiment  IV.  The  following  samples  were  taken  for  the  experi- 
ment: 

No.  2014,  White  Vernaccia,  from  Mission  San  Jose,  Received  October 
26,  1893,  in  good  condition.  The  must  showed  24.8%  of  solid  contents 
by  spindle  and  0.84%  of  acid. 

No.  2015,  Peverella,  from  Mission  San  Jose.  Received  October  26, 
1893,  in  good  condition.  The  must  showed  23.1%  of  solid  contents  by 
spindle  and  0.94%  of  acid. 

The  mustb  from  the  above  two  samples  of  grapes  were  blended 
in  the  ratio  of  56%  of  White  Vernaccia  to  44%  of  Peverella.  The 
blended  must  was  divided  into  two  lots — No.  2014-15,  which  was  fer- 
mented in  the  ordinary  way,  and  No.  2014-15a,  which  was  fermented 
with  the. addition  of  " Johannisberg "  yeast.  There  was  no  perceptible 
difference  in  the  fermentation  of  the  two  lots;  they  both  attained  a 
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maximum  temperature  of  76°,  and  were  dry  on  the  ninth  day.  The 
wines  were  treated  alike,  and  were  both  of  good  quality,  but  showed  no 
marked  difference  until  they  were  bottled  at  nineteen  months.  Seven 
months  after  bottling  the  wines  were  tasted.  No.  2014-15  (normal  fer- 
mentation) was  )>right,  without  deposit,  much  improved  since  bottling, 
and  showing  a  little  bouquet.  It  was  smooth  and  more  mature  than 
No.  2014-15a,  but  a  little  flat.  No.  2014-15a  (German  ferments)  was 
also  perfectly  bright  and  without  deposit,  of  distinctly  higher  bouquet, 
fresher  taste,  and  in  general  of  a  higher  quality  than  the  witness  sample. 
The  difference  of  character  at  this  time  was  very  marked.  Seven 
months  later  both  wines  were  in  good  order,  and  had  made  no  deposit 
in  the  bottles.  The  wine  fermented  normally  was  a  little  brownish  in 
color,  a  little  flat  and  lacking  in  bouquet,  in  general  much  inferior  to 
the  wine  fermented  with  "  Johannisberg"  ferments,  which  was  of  a  light 
yellowish-green,  fresh  and  clean  taste,  some  bouquet,  and  very  agreeable 
flavor. 

No.  2021.  Black  Ferrara,  from  Tulare.  Received  October  27, 1893,  in 
good  condition.  The  must  showed  22.6%  of  solid  contents  by  spindle 
and  0.64%  of  acid. 

No.  2023.  Almeria,  from  Tulare.  Received  October  27, 1893,  in  good 
condition.  The  must  showed  19.7%  of  solid  contents  by  spindle  and 
0.54%  of  acid. 

The  above  two  samples  were  blended  in  the  proportion  of  75%  of 
Black  Ferrara  to  25%  of  ^Imeria.  The  must  was  divided  into  two 
lots.  No.  2021-23,  which  was  fermented  in  the  ordinary  way,  and  No. 
2021-23a,  which  was  fermented  with  the  addition  of  German  ferments. 
Both  wines  were  dry  on  the  fourth  day  and  did  not  pass  the  tem- 
perature of  77°  F.  Both  were  treated  alike,  and  no  difference  was 
noted  until  they  were  ten  months  old,  when  the  wine  fermented  with 
German  yeast  was  smoother  and  showed  a  little  bouquet,  which  was 
quite  lacking  in  the  other.  At  eleven  months  both  wines  were  bottled. 
At  two  years  and  nine  months  the  normally  fermented  wine  was  nearly 
bright,  but  had  made  a  considerable  deposit  in  the  bottle,  was  flat,  taste- 
less, and  had  a  disagreeable  odor.  The  wine  fermented  with  the  addi- 
tion of  "  Johannisberg  "  yeast  had  much  less  deposit,  was  cleaner-tasting, 
and  though  neutral  was  an  agreeable  wine,  with  some  bouquet  and  flavor. 
As  a  blending  wine  the  latter  would  be  valuable,  while  the  former  could 
not  be  used  except  with  the  very  commonest  wines.  This  experiment  is 
very  interesting  as  showing  the  possibility  pf  giving  some  quality,  by 
the  use  of  an  appropriate  selected  yeast,  to  even  the  most  characterless 
of  grapes. 
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FURTHER  EXPERIMENTS  'WITH  SBLBOTBD  YEASTS. 

In  July,  1896,  the  following  pure  and  selected  yeasts  were  received 
from  George  Jacquemin  of  the  "  Institut  La  Claire,"  Le  Locle,  Doubs, 
France:  Medoc,  Burgundy,  Chianti,  Sauterne,  Johannisberg,  Algerian 
(for  high  temperatures). 

A  quarter-liter  bottle  of  each  was  received.  They  were  put  up  by 
Jacquemin's  special  method,  which  is  guaranteed  to  keep  them  in  good 
condition  for  at  least  six  months.  On  September  10th  a  number  of 
Sternberg  flasks  were  filled  from  each  bottle.  Some  of  each  of  these 
were  used  to  innoculate  small  flasks  of  sterilized  must,  and  the  rest  kept 
in  reserve.  Needless  ta  say,  all  necessary  precautions  were  taken  to 
avoid  contamination  from  foreign  spores.  The  Algerian,  Burgundy,  and 
Johannisberg  yeasts  fermented  within  two  days  when  kept  at  a  tempera- 
ture of  77°  to  82°  F.  The  rest  were  then  aerated,  and  the  Bordeaux 
started  at  the  end  of  nine  days.  The  Sauterne  and  Chianti  yeasts  failed 
to  develop.  When  the  small  flasks  (100  c.c.)  were  in  full  fermentation 
the  contents  of  each  were  poured  into  a  three-liter  flask  of  sterilized 
must.  These  three-liter  flasks  were  then  sent  to  various  wine-makers  for 
experiment,  accompanied  by  the  following  circular  explaining  the  method 
of  use: 

DlBBCTIONB  FOB   UsiNG    FUBB    YbABT. 

(For  1,000  gallons  of  wine.) 

1.  Take  four  boxes  (200  lbs.  at  least)  of  eood,  sound,  freshly  picked  grapes.  The 
grapes  should  be  picked  while  cool.  Wash  them  thoroughly  with  a  stream  of  wat«r. 
Crush  them  into  a  tub  and  strain  off  the  must  into  a  small  keg. 

2.  Mix  the  contents  of  two  flasks  with  the  must,  and  allow  to  stand  for  48  hours  in  a 
warm  place  (between  70°  and  80°  F.) 

3.  (a)  For  white  wine :  Pour  the  contents  of  the  keg  into  the  fermenting-cask,  or  a 
proportionate  i>art  into  each  of  the  casks  if  smaller  cooperage  is  used,  and  then  put  in 
the  must  to  be  fermented. 

(b)  For  red  wine:  Pour  one  sixth  of  the  contents  of  the  keg  on  to  the  bottom  of  the 
fermenting[-vat,  and  then  put  in  the  rest  gradually  as  the  vat  is  fiUed,  being  careful  to 
distribute  it  as  thoroughly  and  equally  as  possible,  and  finally  give  the  whole  a  good 
stirring. 

4.  Make  a  parallel  experiment  without  using  the  pure  yeast,  under  as  nearly  as  pos- 
sible similar  conditions,  by  fermenting  the  same  amount  of  the  same  grapes  in  acaslc  or 
yat  of  the  same  size.  Keep  the  wines  separate  for  as  long  a  time  as  practicable  for 
comparison. 

CA  UTION I  Every  utensil  used  in  the  preparation  of  the  yeast— boxes,  tubs,  buckets, 
stirrers,  etc.-— must  be  thoroughly  cleaned  with  boiling  water  immediately  before  use. 

N.  B.— It  is  important  that  all  these  directions  should  be  minutely  followed. 

EXPERIMENTS   BY   WINE-MAKERS. 

Fourteen  samples  of  yeast  were  sent  out  to  various  wine-makers,  but 
only  seven  were  reported  on.     The  results  so  far  obtained  are  as  follows: 

Experiment  I.  One  flask  of  Johannisberg  yeast  was  sent  to  W.  S. 
Keyes,  Howell  Mountain,  St.  Helena,  Napa  County,  on  October  4,  1895. 
The  report  irom  Mr.  Hume,  the  cellarman,  was  as  follows:  "Two 
puncheons  were  filled  on  October  5th  with  must  from  Johannisberg 
Riesling.  The  must  showed  24%  of  solid  contents  by  the  saccharometer, 
and  a  temperature  of  64°.  To  one  puncheon  the  yeast  was  added,  and 
the  other  was  allowed  to  ferment  spontaneously  as  a  witness.  ""  Fermen- 
tation in  the  treated  puncheon  was  very  perceptible  on  the  evening  of 
the  following  day.  On  the  sixth  day  it  was  very  active,  and  the  tem- 
perature had  risen  to  85°.  The  saccharometer  showed  7%.  After  this 
the  fermentation  became  slower,  and  the  temperature  fell.     At  ten  days 


FURTHER  EXPERIMENTS  WITH  SELECTED   YEASTS. 


401 


the  fermentation  was  very  slow,  and  the  saccharometer  showed  4%,  the 
thermometer  67°  F."  On  June  16, 1896,  samples  of  this  wine  and  of  the 
witness  were  received  at  the  laboratory,  and  analyzed,  with  these 
results: 


JOHANNISBERO  RIESLING. 

Alcohol. 

Acid  as 
Tartaric. 

Solids. 

Suear. 

By  Weight. 

By  Volume. 

Wine  with  Jobannisberg  yeast -.. 
Wine  without  added  yeast 

9.92 
12.54 

12.36 
15.40 

.55 
.41 

7.00 
2.30 

3.88 
Dry. 

The  wine  fermented  without  the  addition  of  yeast  was  clear,  dry, 
slightly  astringent,  clean-tasting,  and  of  very  marked  aroma.  The  wine 
fermented  with  Johannisberg  yeast  was  equally  clear,  of  equal  or  better 
aroma,  quite  clean-tasting,  and  smoother  than  the  other;  it  was  still 
very  sweet,  and  smelled  slightly  of  sulphur.  Its  lees  showed  an 
abundance  of  yeast  of  rounder  outline  than  the  usual  California  yeast. 

The  lees  of  the  witness  showed  little  yeast. 

• 

Experiment  II.  Two  flasks  of  Johannisberg  yeast  were  sent  to  K. 
Dresel,  Sonoma,  in  October,  1895.  On  June  20,  1896,  two  samples  of 
Traminer  wine  were  received  at  the  station,  one  fermented  with  yeast 
and  one  without.     They  were  analyzed,  with  the  following  results: 


TRAMINER. 


Alcohol  by 
Volume. 


Acid. 


Body. 


With  yeast 

Without  yeast. 


13.75 
15.00 


.44 
.63 


2.1 
2.8 


The  wine  fermented  in  the  usual  way  was  cloudy,  of  strong,  character- 
istic aroma,  full  flavor,  but  not  quite  clean-tasting,  and  slightly  bitter. 
Tljat  fermented  with  Johannisberg  yeast  differed  little  from  the  other, 
but  was  slightly  more  bitter.  The  lees  of  both  wines,  examined  micro- 
scopically, showed  abundance  of  bacteria. 

iSxperiment  III.  Two  flasks  of  Johannisberg  yeast  were  sent  to 
Beringer  Bros.,  St.  Helena,  Napa  County,  on  September  23,  1895.  On 
June  19,  1896,  two  samples  of  Burger  were  received  from  the  above 
firm;  one  fermented  with  the  addition  of  yeast,  and  the  other  without. 
Analysis  gave  these  results: 


BURGER. 


Alcohol  by 
Volume. 


Acid  as 
Tartaric.    ' 


Body. 


With  yeast 

Without  yeast. 


11.50 
11.60 


.602 
.577 


2.1 
2,3 


The  wine  fermented  in  the  ordinary  way  was  cloudy,  with  little  flavor 
or  aroma,  and  with  sharp,  unpleasant  acid.  That  fermented  with 
Johannisberg  yeast  was  nearly  clear,  with  some  aroma,  clean  taste,  and 
smoother  acidity  than  the  witness.     The  wines   examined  microscop- 
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ically  showed  very  few  yeast  cells.    The  sediment  of  the  treated  wine 
was  nearly  pure,  but  that  of  the  witness  showed  a  few  bacteria. 

In  these  three  experiments  we  have  apparently  two  failures  and 
one  success. '  The  reason  is  not  far  to  seek,  and  teaches  an  important 
lesson,  viz.,  that  our  yeast  must  be  carefully  chosen  in  accordance  with 
the  suitableness  of  its  characteristics  to  the  object  in  view,  and  of  the 
conditions  of  environment  in  which  we  place  it.  The  Johannisberg 
yeast  is  evidently  unsuited  to  musts  with  high  sugar  contents,  as  might 
be  expected. 

In  Mr.  Keyes's  experiment  the  fermentation  was  arrested  when  the 
must  contained  12.36%  of  alcohol  by  volume  and  3.88%  of  sugar,  while 
the  witness  fermented  dry  with  15.4%  of  alcohol.  At  the  time  of  analy- 
sis the  treated  wine  was  still  fermenting,  probably  in  consequence  of 
the  small  amount  of  native  yeast^it  contained  mixed  with  the  Johannis- 
berg. The  high  amount  of  alcohol  attained  by  the  witness  shows  the 
power  of  the  native  yeast  of  eliminating  large  quantities  of  sugar  and 
resisting  the  antiseptic  action  of  alcohol.  It  is  beyond  doubt  much 
more  suited  to  the  fermentation  of  such  heavy  musts  than  the  Johannis- 
berg ferment,  and  if  such  musts  are  to  be  fermented,  a  selected  native 
yeast  would  doubtless  be  as  good  or  better  than  any  other.  The 
"  stuck "  wine  exhibited  no  sign  of  unsoundness,  thus  snowing  a  very 
pure  fermentation.  There  were  no  bacteria  present,  thus  proving  that 
the  trouble  was  simply  the  inability  of  the  yeast  to  break  up  so 
much  sugar.  The  use  of  a  yeast  like  this  would  be  worthy  of  trial  in 
the  production  of  wines,  such  as  Sherries  or  sweet  Sauternes,  in  which 
it  is  intended  to  retain  a  certain  amount  of  unfermentcd  sugar. 

In  the  case  of  Mr.  Dresel's  wines  it  is  doubtful  if  the  musts  had  the 
same  amount  of  sugar  originally.  They  show  that  the  addition  of  pure 
yeast  did  not  prevent  the  action  of  bacteria,  though  it  might  have  done 
so  in  a  lighter  must. 

In  the  Beringer  Bros.'  Burger  must  the  Johannisberg  yeast  was  evi- 
dently at  home,  and  the  result  was  an  unqualified  success.  The  must 
was  light  in  sugar  and  body,  and  with  full  acid,  and  the  superiority  of 
the  wine  fermented  with  Johannisberg  yeast  was  very  marked.  Th^re 
was  seemingly  not  the  increase  in  alcohol  that  is  claimed  as  a  con- 
sequence of  the  use  of  pure  yeasts,  but  in  the  absence  of  an  analysis  of 
the  original  musts  this  cannot  be  determined  with  certainty. 

Experiment  IV.  On  September  30,  1895,  flasks  of  Burgundy  and  of 
Algerian  yeasts  were  sent  to  the  Swiss-Italian  Colony,  Asti,  Sonoma 
County,  Cal.  A  3,000-gallon  vat  of  Zinfandel  was  fermented  with  each 
kind,  and  a  parallel  vat  without  addition.  The  must  was  analyzed  on 
October  9,  1895,  and  the  wine  on  May  25,  1896,  with  the  following 
results: 


MUST. 


ZINFANDEL 


A.  Witness 

B.  Burgundy  yeast 

C.  Algerian  yeast 


o  o 
So 


13.00 
13.50 
13.60 


P 


WINE. 

I     W 


OD 


c* 


.64 
M 
.51 


328 

8^20 

.46 

6VR 

2Sk5 

.240 

4.10 

1.00 

4VR 

22.6 

.240 

6.70 

2.24 

4VR 

25J2 
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A.  Zinfandel,  fermented  in  the  usual  way.  Nearly  dry,  with  high 
acid  and  astringency.    Its  aroma  was  not  so  good  as  that  of  B  and  C. 

B.  Zinfandel,  fermented  with  Burgundy  yeast.  Nearly  clear,  with 
better  aroma  and  less  acid  than  A;  very  astringent  and  still  sweet; 
mellower  and  cleaner-tasting  than  A. 

C.  Zinfandel,  fermented  with  Algerian  yeast.  Nearly  clear;  best 
aroma  of  the  three,  but  contains  a  good  deal  of  sugar;  a  full,  mellow 
wine,  which  would  be  of  excellent  quality  if  dry. 

Experiment  V.  Two  flasks  of  Burgundy  yeast  were  sent  to  H.  Lefranc, 
San  Jose,  on  October  2,  1895.  The  following  careful  notes  of  the  fer- 
mentation were  taken  by  Mr.  Lefranc  : 

" On  October  8th,  at  5  p.m.,  we  took  six  cases  (240  pounds)  of  Mataro 
and  Grenache,  gathered  in  the  cool  of  the  morning,  carefully  picked  them 
over,  and  then  turned  on  the  hose  and  washed  them  thoroughly,  remov- 
ing all  foreign  or  dry  matter.  Then  we  placed,  say  a  case  of  grapes  at  a 
time  in  a  steamed  tub,  and  a  man  stepped  in  with  clean  rubber  boots  and 
tramped  the  juice  out,  placed  the  strained  juice  (9  gallons)  in  a  steamed 
10-gallon  keg,  and  then  added  the  contents  of  the  two  decanters  of  yeast, 
well  blending  the  whole.  We  then  placed  the  keg,  with  the  bung 
inverted,  on  two  scantlings  over  the  top  of  a  fermenting-vat.  Tempera- 
ture of  the  vat,  70°  F. 

"  October  10th,  at  2  p.  m.,  the  blend  commenced  to  ferment  out  of  the 
keg,  so  we  placed  the  liquid  in  a  half-barrel.  Temperature  of  the 
liquid  (Uevure'),  72°  F. 

"  October  10th,  at  5  p.  m.,  we  crushed  in.  each  vat  about  two  tons,  or  two 
loads  of  grapes,  picked  that  afternoon.  Before  crushing  I  placed  about 
three  quarters  of  a  gallon  of  the  liquid  over  the  bottom  of  the  treated 
vat,  and  then,  on  the  morning  of  October  11th,  at  7  o'clock,  we  continued 
to  fill  both  tanks  with  grapes  picked  the  same  morning,  alternating  a 
load  in  each  vat.  At  the  same  time  I  added  three  fourths  of  a  gallon  of 
the  liquid  to  each  load  of  grapes  that  we  crushed  into  the  vat,  until  I 
had  used  up  the  liquid  in  that  one  vat.  I  then  had  the  man  practice  a 
severe  foulage,  first  in  the  tank  without  levure,  and  afterward  in  the  vat 
with  levure.  I  then  tested  the  must  in  the  two  vats,  and  found  24%  of 
sugar,  and  temperature  68°  F.  I  immediately  placed  on  a  false  head, 
and  after  securing  the  same  I  had  about  100  gallons  of  freshly  pressed 
press- wine  pumped  on  top  so  as  to  cover  the  false  head,  as  is  my  custom 
with  all  my  tanks  of  fresh  must. 

"On  Saturday  afternoon,  October  12th,  the  temperature  of  the  'non- 
levured'  tank  was  75°  F.,  and  of  the  Uevured,'  77°  F.  I  would  have 
judged  from  superficial  appearances  that  the  'levured'  vat  was  one 
dav  dlder,  otherwise  both  were  alike. 

"  On  Monday,  October  14th,  I  removed  the  false  head  of  both  vats  and 
gave  another  foulage,  and  on  Tuesday  allowed  both  tanks  to  run  sepa- 
rately into  1,000-gallon  oak  storage  casks.  These  vats  each  gave  about 
1,100  gallons  of  wine,  not  including  the  pressings.  Your  dose  was  for 
1,000  gallons. 

"  The  grapes  used  for  both  tanks  were  good,  sound  grapes,  in  the  fol- 
lowing proportions:  i  Carignane,  i  Mataro,  and  ^  Grenache." 
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On  November  5,  1895,  samples  of  the  wine   experimented  on   were 
received  from  Mr.  Lefranc,  and  analyzed,  with  the  following  results: 


BLEND. 


Alcohol  by 
Volume. 


With  yeast--. 
Without  yeast 


13.25 
13.25 


Acid  as 
Tartaric. 

SoUds. 

Sugar. 

Color. 

.54 
.53 

5.10 
2.84 

L68 

IVR       40,00 
IVR       34.80 

The  wine  fermented  without  the  addition  of  yeast  was  clear  and  of 
good  aroma,  dry,  and  very  astringent.  That  with  yeast  was  also  clear, 
but  not  quite  dry,  and  with  less  aroma,  but  quite  sound. 

Samples  of  the  same  wine  were  received  on  December  16,  1895,  and 
analyzed,  as  follows: 


BLEND. 

Alcohol  by 
Volume. 

Acid  as 
Tartaric. 

Tannin. 

Solids. 

Color. 

With  yeast 

13.60 

.67 
.52 

.282 
.266 

2.95 
2.70 

VR           85.7 

Without  yeast — 

14.10 

VR           33.9 

The  wine  with  added  yeast  was  not  quite  clear,  and  was  mellower 
than  the  other.  Otherwise  there  was  little  difference:  they  were  both 
of  good  flavor,  color,  and  body,  medium  acid  and  full  astringency. 

Experiment  VI.  Two  flasks  of  Burgundy  yeast  were  sent  to  the 
Fountain  Grove  Vineyard,  Santa  Rosa,  Sonoma  County,  California, 
on  October  7,  1895.  The  yeast  was  used  to  ferment  a  vat  of  Mataro, 
according  to  the  directions  which  were  sent  with  it.  Samples  of  the 
wine  were  tasted  on  May  17,  1896.  The  wine  to  which  yeast  had  been 
added  was  smoother,  fuller,  but  less  developed,  and  with  less  bouquet 
than  the  witness.  The  acidity  of  the  treated  wine  was  smoother  and 
more  agreeable.  Samples  of  the  treated  and  the  untreated  wine  were 
received  June  15,  1896,  and  analyzed,  as  follows: 


MATARO. 


Alcohol  by 
Volume. 


Acid  as 
Tartaric. 


Tannin. 


SoUds. 


With  yeast 

Without  yeast 


12.36 
13.09 


.577 
.540 


.269 
.252 


2.85 
3.20 


Both  wines  were  examined  microscopically,  and  found  to  be  normal. 

These  three  experiments  with  Burgundy  yeast  show  fairly  concordant 
results.  The  effect  seems  generally  to  be  to  make  the  wine  rounder  and 
smoother,  but  of  slower  development.  The  Burgundy  yeast,  like  the 
Johannisberg,  seems  inferior  to  the  native  California  yeast  in  eliminat- 
ing sugar  from  heavy  musts. 


EXPERIMENTS   AT   THE   VITICULTURAL   LABORATORY   AND    CELLAR. 

Experiment  I.  On  September  26,  1895,  a  blend  was  made  of  Mou- 
rastel  36%,  Grenache  33%,  and  Petit  Bouschet  31%.  The  grapes  were 
from  Tulare,  and  were  mature  and  in  good  condition.  The  blended 
grapes  were  divided  into  three  lots: 

No.  2424-26.     Crushed  and  fermented  in  the  usual  way. 

No.  2424-26a.  The  grapes  were  dipped  in  sulphured  water,  hosed  off, 
and  then  crushed  after  allowing  them  to  drain  a  short  time  on  a  screen. 


FURTHER  EXPERIMENTS  WITH   SELECTED   YEASTS.  405 

As  the  crushed  grapes  were  put  in  the  vat,  three  liters  of  Algerian  yeast 
was  added  gradually. 

No.  2424-266.  Treated  iji  the  same  way  as  No.  2424-26a,  except  that 
Bordeaux  yeast  was  employed  instead  of  Algerian. 

The  wine  fermented  in  the  ordinary  way  reached  its  maximum  tem- 
perature of  97.5°  F.  on  the  fourth  day,  and  was  drawn  off  on  the  fifth, 
while  still  a  little  sweet.  That  with  Algerian  yeast  reached  its  maximum 
temperature  of  97°  F.  on  the  third  day,  and  was  dry  on  the  fourth, 
when  it  was  drawn  off.  The  observations  of  the  fermentation  of  the 
Bordeaux  vat  were  identical  with  those  of  the  Algerian.  In  nine  days 
the  witness  was  still  cloudy,  while  the  other  two  were  nearly  clear.  Ten 
days  later  the  witness  was'  still  cloudy,  with  flat  taste,  little  aroma,  and 
much  inferior  to  the  other  two.  The  wine  fermented  with  Algerian  yeast 
was  quite  clear,  with  good  aroma  and  clean  taste.  The  Bordeaux  was 
the  best  of  the  three;  it  had  less  aroma  than  the  Algerian,  but  was  more 
delicate.  The  latter  two  wines  were  racked  and  taken  to  the  cellar  at 
this  time.  The  witness  was  left  in  the  fermenting-room  for  two  weeks 
longer,  when  it  was  racked  also  and  taken  to  the  cellar,  though  still  not 
quite  clear.  At  two  months  the  witness  had  improved;  it  was  clear, 
though  not  so  bright  as  the  others  nor  so  clean-tasting,  and  possessed  of 
less  aroma.  There  was  little  difference  between  the  other  two,  though 
No.  2424^266  (Bordeaux)  was  still  a  little  more  delicate.  At  five  and  a 
half  months  the  witness  was  not  so  clear  as  the  Algerian  and  Bordeaux, 
and  tasted  bitter.  The  Algerian  had  improved  most  of  all,  and,  though 
differing  little  from  the  Bordeaux,  showed  more  aroma.  Four  months 
later  the  Algerian  was  still  the  best  of  the  series;  it  showed  excellent 
aroma  and  was  smoother  and  more  agreeable  than  either  of  the  others. 

Experiment  II.  A  blend  was  made  consisting  of  35%  Black  Prince, 
15%  Mission,  20%  Moretto,10%  Tinta  Amarella,  10%  Tinta  C^o,  and 
10%  Mourisco  Preto.  The  blended  grapes,  which  came  from  the  Tulare 
station,  were  divided  into  two  lots: 

No.  2448-53.     Fermented  in  the  ordinary  way. 

No.  2448-53a.  Fermented  with  Algerian  yeast.  The  grapes  were  dipped 
in  sulphur  water  and  washed,  as  in  No.  2424-26a. 

The  witness  attained  a  maximum  temperature  of  84°  F.  on  the  fourth 
day,  and  was  pressed  and  fortified  on  the  fifth.  The  Algerian  yeast  vat 
attained  a  maximum  of  88°  F.  on  the  third  day,  and  the  wine  was 
drawh  off  and  fortified  on  the  fourth.  At  six  weeks  both  wines  were 
clear  and  differed  little,  except  that  the  witness  had  a  slight  taste  of 
mousiness.  On  April  1st  both  wines  were  put  in  the  heating-chamber 
for  three  months,  at  a  temperature  of  95°  F.  On  July  18th,  when  the 
wines  were  nine  months  old,  the  witness  was  much  superior  to  the  wine 
fermented  with  Algerian  yeast.  It  was  nearly  clear,  of  strong  Port  aroma 
and  flavor,  a  Port  of  marked  character,  but  somewhat  coarse.  The 
treated  wine  had  much  less  of  the  Port  character. 

Experiment  III.  Nos.  2462-64  and  2462-64a  consisted  of  40%  Carig- 
nane,  40%  Aramon,  and  20%  Tinta  Valdepefias.  The  former  was  fer- 
mented with  Bordeaux  yeast  and  the  latter  with  Algerian.  The  grapes 
were  grown  at  the  Tulare  station.  Somewhat  less  yeast  was  added  to 
the  Bordeaux  fermentation  than  to  the  other.  It  attained  a  maximum 
temperature  of  89.5°  F.  on  the  fourth  day,  when  it  was  drawn  off  nearly 
dry.     The  Algerian  fermentation  attained  a  maximum  temperature  of 
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93°  F.  on  the  third  day,  and  was  drawn  off  very  nearly  dry  on  the  fourth. 
Eight  days  later  both  wines  were  still  cloudy,  but  the  Bordeaux  least  so; 
it  also  had  more  aroma  and  tasted  better  thaij  the  Algerian.  At  twenty- 
five  days  from  crushing  they  were  both  quite  clear,  and  were  racked  off 
and  taken  to  the  cellar. 

A  month  later  the  wines  were  bright;  the  Algerian  was  less  advanced, 
of  less  agreeable  flavor,  but  more  marked  aroma  than  the  Bordeaux. 
At  five  months  the  Bordeaux  was  bright,  very  fresh  and  agreeable,  had 
developed  very  quickly,  showed  good  flavor  and  some  bouquet,  clean, 
fresh  acid,  and  moderate  astringency.  The  Algerian  was  a  very  good 
wine,  tasted  fuller  and  rounder  than  the  Bordeaux,  but  had  less  bouquet. 
They  were  both  good,  clean-tasting  wines,  which  had  developed  quickly. 
The  blend  would  have  been  better  with  a  little  more  of  the  Tinta. 

Four  months  later  the  Bordeaux  was  in  good  order;  it  had  good 
bouquet  and  was  more  astringent  and  more  developed  than  the  Algerian. 
The  Algerian  was  smoother  and  of  rather  better  tint  than  the  Bordeaux. 
The  wines  differed  in  character,  but  were  about  equal  in  quality. 

Experiment  IV.  Nos.  2472-74  and  2472-74a  were  blends  of  Palomino 
35%,  Beba  25%,  and  Malmsey  40%.  The  grapes  came  from  the  Tulare 
station,  and  were  in  good  condition  and  well  matured  for  sweet-wine  pur- 
poses. No.  2472-74  was  dipped  and  washed  in  the  same  way  as  in 
former  experiments,  and  fermented  with  Algerian  yeast.  The  other  was 
fermented  in  the  ordinary  way.  The  vat  with  added  yeast  started  more 
promptly  and  only  attained  a  maximum  temperature  of  83.5°  F.,  1° 
lower  than  that  attained  by  the  witness.  On  the  fourth  day  they  were 
both  fortified.  At  six  weeks  the  wine  fermented  with  Algerian  yeast  was 
clear,  clean-tasting,  and  just  sweet  enough.  The  witness  differed  little, 
except  that  it  was  not  quite  so  clean-tasting.  At  six  months  they  were 
both  racked  for  the  second  time,  and  put  in  the  heating-chamber,  at  a 
temperature  of  95°,  for  three  months.  Three  weeks  after  taking  from 
the  heating-chamber  the  witness  was  nearly  bright,  of  full  aroma  and 
good  flavor,  but  bitter  and  still  very  raw.  The  Algerian  wine  was 
brighter,  smoother,  and  cleaner-tasting,  and  it  showed  only  the  slightest 
bitterness,  much  less  than  the  witness.  It  had  rather  less  character, 
but  was  superior  in  every  other  way. 

Experiment  V.  Nos.  2477-84  and  2477-84a  were  blends  of  Gros 
Mansenc  14%,  Mondeuse  30%,  St.  Macaire  13%,  Refosco  15%,  Affenthaler 
16%,  and  Carignane  12%.  The  grapes  were  from  Mission  San  Jose  and 
were  all  in  good  condition  and  mature,  with  the  exception  of  the  Gros 
Mansenc,  which  was  a  little  green.  The  blended  grapes  were  divided 
into  two  lots:  No.  2477-84,  treated  as  in  former  experiments  and  fer- 
mented with  Burgundy  yeast,  and  No.  2477-84a,  fermented  in  the  ordi- 
nary way.  The  treated  wine  attained  its  maximum  temperature  of  92.5° 
F.  on  the  second  day,  and  was  drawn  off  on  the  third  while  siill  a  little 
sweet.  It  was  left  in  the  fermenting-room,  and  was  dry  the  next  day. 
The  witness  attained  its  maximum  of  96°  F.  on  the  third  day,  and  was 
drawn  off  on  the  fourth  while  still  a  little  sweet.  Ten  days  after  crush- 
ing the  treated  wine  was  dry  and  nearly  clear;  the  witness  was  dry  but 
cloudy.  At  eighteen  days  they  were  both  clear,  and  were  racked  and 
taken  to  the  cellar.  At  six  weeks  the  treated  wine  was  bright,  of  very 
distinct  aroma  and  flavor,  differing  considerably  from  the  witness,  which, 
however,  tasted  more  advanced  in  its  development.  At  five  months  the 
witness  was  bright  and  in  good  condition,  in  general  a  good  wine.     The 
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treated  wine  was  bright,  full,  and  round,  and  with  rather  more  aroma 
than  the  witness.  Four  months  later  both  wines  were  very  good,  but 
the  treated  wine  still  showed  more  character. 

Experiment  VI.  No.  2531,  Aramon,  from  Mission  San  Jose.  Re- 
ceived October  16, 1896,  in  good  condition.  Tie  grapes  were  very  fine 
and  well  ripened,  though  not  very  sweet.  The  grapes  were  not  washed, 
but  were  fermented  with  the  addition  of  Algerian  yeast.  The  maximum 
temperature,  reached  on  th^  third  day,  was  93°  P.,  and  on  the  next  day 
the  wine  was  dry  and  was  drawn  off.  At  eleven  days  the  wine  was  not 
quite  clear,  but  was  of  good  flavor,  astringency,  and  acid.  Ten  days 
later  it  was  still  not  quite  clear  or  quite  dry,  but  was  of  good  flavor. 
At  five  months  it  was  bright,  of  good  color  and  aroma,  full  flavor,  a  very 
agreeable  wine.  It  had  developed  with  remarkable  quickness,  and  was 
already  a  drinkable  wine.  Four  months  later  it  was  still  good  and  had 
developed  some  bouquet.  It  was  one  of  the  best  light  red  wines  made 
from  grapes  from  Mission  San  Jos^.  Its  color  was  light  but  suflScient, 
and  of  good  tint.  It  had  a  good,  agreeable  acid,  full  astringency,  and 
clean  after-taste. 
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VARIETIES  USED. 


Experitnent  I. 

B.MS4.    MontaBtol,  from  Tnlare "S 

D.  2426.    Grenache.  from  Tnlftre 1 

a.  3126.    Petit  Bonschet,  from  TnlftTO 5 

Eiperimtnt  II. 

}.  SMS.    Black  Prince,  from  Talan 

J.  244B.    Miwion,  from  Tulare -g 

J.24S0.    Moretto,  from  Tulare v 

J.  2«1.    Ttnta  AinareUa,  from  Tolare S 

}.24S2.    Tinta  Cao.  from  Tulare 5 

>.  2463.    MonrUco  Preto,  from  Tulare 


Sapt24,lS8e 
Sept.  24, 1886 
SepL  24, 1896 


Sept.  28,1896 
l^pL  28, 1886 
Sept.  28, 1895 
Sept.  S8, 1896 
Sept.  2K  1896 
Sept  28, 1886 


fOct.  6,  1896 
I  Uct.  e,  18S6 
ilOot.   6,   lBa6 


Expenmtn.%  III. 

10.2462.    Carignane,  from  Tulare IflOct.   1,   1896 

ro.2493.    Aramon,  from  Tnlare n  J  I  Oct   1,   1895 

10.2484.    Tinta  Valdepeflfts,(rom  Tulare....^  l[Oct   1,   1896 

Biperimcnt  IT.  \ 

lo.  3472.    Palomino,  from  Tnlare "% 

lo,  2478.    Malmsey,  from  Tolare -g 

lo.  247*.    Bebo,  from  Tulare 3 

Ezptrimtnt  V. 
\o.  2477.  Carignane,  from  JlissioD  San  Jos6.. 
to.  2480.  Affeu thaler, from  MiaalonSan  Joa£.'o 
[0.2431.  RefoBco.from  Mission  San  Joih;....'c 
\o.  248Z  St.  Macaire,  from  Mlssioo  San  Jo84. 1 
lo.  2483.  Gros  Mansenc,from  Mia'n  San  Jos^.S 
lo.  24S4.    Mondeuse,  from  MiBsioa  San  Job^  . 

Fo.  2477-84.    Bleud 

ro.2477-Ma.  Blend 

Ezptrimtat  VS. 
lo.  2631.*   Aramon,  from  Mission  San  ioai 

■  Fortlfled.       I  Diluted  alter  analysis,  tee  record. 


20.80 

23.13 

JKI 

20.9B 

.68 

23.42 

.38 

23.42 

JiS 

2X31 

.68 

21J0' 

.61 

22.23 

JiO 

ilffl 

.04 

26.00 

.38 

V7», 

21.38 

:i3.i3 

.33 

24,04 

.90 

22.95 

.75 

24.64 
20,S3 
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Continued. 


Blends. 


FERMENT  USED. 


No.  2424-26 
No.  2424-26a 
No.  2424-266 


♦No.  2448-53 
»No.  244»-63a 


No.  2462-64 
No.  2462-64a 


♦No.  2472-74 
♦No.2472-74o 


No.  2477-84 
No.  2477-«4a 


No.  2531 


Experiment  I. 

Ordinary  fermentation .. . 

Algerian  yeast 

Bordeaux  yeast 

Experiment  II. 

Ordinary  fermentation ... 
Algerian  yeast 

Experim,ent  III. 

Bordeaux  yeast 

Algerian  yeast 

Experiment  IV. 

Algerian  yeast 

Ordinary  fermentation  . .. 

Experiment  F. 

Burgundy  yeast 

Ordinary  fermentation ... 

Experiment  VI. 

Algerian  yeast 


8.82 
8.82 
8.82 


8.45 
8.53 


8.70 
8.53 


8.74 


11.00 
11.00 
11.00 


17.60 
17.00 


10.50 
10.60 


18.50 
17.50 


10.80 
10.60 


10.91 


WINE. 


1 

-3 

Alcohol. 

3 

. 

3 

60    1      bd 

B 

M 

*< 

^ 

< 

<B 

0 

oq 

c 

5:      s 

1 

1 

CD 

1             1 

.176 
.174 
.178 


.128 
.116 


.186 
.166 


.225 
.255 


.209 


Total  Acid 
as  Tartaric. 


3 

D 

oq 


.59 
.65 
.58 


.48 
.56 


.63 
.60 


.88 
.75 


.68 


.49 
.49 
.48 


.60 
.46 


.59 

.61 


.33 
.26 


.71 
.67 


.65 


o 

•-4 


2.60 
2.90 
2.60 


2.95 
3.10 


3.10 
3.30 


2.60 
2.10 


2.60 
3.40 


2.80 


•Fortified. 


GENERAL   CONCLUSIONS. 

Amount  of  Alcohol  Produced. — By  looking  at  the  table  of  analyses  of 
the  wines  made  at  Berkeley,  it  may  be  seen  that  the  amount  of  alcohol 
produced  falls  considerably  bfelow  what  might  have  been  expected  from 
the  sugar  contents  of  the  musts.  This  is  accounted  for  by  the  water 
which  adhered  to  the  grapes  in  dipping.  The  dipping  and  washing 
which  the  grapes  underwent  reduced  the  sugar  contents  just  2%.  As 
the  conditions  of  the  experiments  precluded  the  dipping  of  the  grapes 
intended  for  witness  tests,  sufficient  water  was  added  to  these  to  reduce 
them  in  the  same  proportion. 

There  is  no  indication  of  the  production  of  a  greater  amount  of  alcohol 
by  the  pure  ferments,  such  as  is  claimed  for  them  by  some  European 
investigators.  In  fact,  in  the  wines  made  at  the  cellars  of  wine-makers 
the  reverse  seems,  at  first  glance,  to  be  true.  This,  however,  can  be 
accounted  for  by  the  unsuitableness  of  the  yeast  employed,  by  the  heavy 
musts,  and  by  the  high  temperatures  which  obtain  in  most  cellars,  and 
does  not  in  any  way  indicate  a  loss  of  alcohol  or  waste  of  raw  material  by 
the  pure  yeast.  Owing  to  the  difficulty  of  obtaining  exact  data  regard- 
ing the  chemical  composition  of  the  must,  and  of  perfectly  controlling 
the  conditions  in  large-scale  experiments,  it  would  be  unwise  to  draw 
any  conclusion  with  regard  to  this  part  of  the  question  without  a  con- 
siderable number  of  further  trials. 
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Temperature  of  Fermentation. — In  the  Berkeley  experiments  the  wines 
which  were  started  with  yeast  commenced  to  ferment  directly,  became 
dry  more  quickly  than  those  fermented  spontaneously,  and  in  most 
cases  did  not  attain  so  high  a  temperature.  Apparently,  these  results 
in  some  ways  contradict  those  obtained  at  the  vineyards,  But  it  is  to 
be  noted,  as  remarked  before  with  regard  to  the  formation  of  alcohol, 
that  the  conditions  of  experiment  are  somewhat  different  in  the  two 
cases.  At  Berkeley  the  coolness  of  the  atmosphere  and  the  smallness 
of  the  vats  are  conducive  to  cool  fermentation.  At  the  vineyards  the 
conditions  almost  always  insure  hot  fermentations.  In  looking  only 
at  the  results  from  the  large-scale  experiments,  it  would  be  natural  to 
suppose  that  the  addition  of  yeast  had  caused  a  sudden  and  violent  fer- 
mentation which  had  raised  the  temperature  above  the  critical  point, 
thus  causing  the  wine  to  "  stick."  Taking  into  consideration,  however, 
the  experiments  at  Berkeley,  it  seems  more  probable  that,  instead  of 
increasing  the  temperature,  these  selected  yeasts  fail  to  produce  as  much 
heat  as  the  natural  ferments;  but  being  less  at  home  in  the  heavy  musts 
and  at  the  high  temperatures  of  most  Californian  vintages,  they  are  more 
quickly  paralyzed,  and  thus  fail  to  make  their  wines  as  dry  as  those 
fermented  in  the  ordinary  way.  This  by  i^o  means  condemns  them  as 
unsuitable  for  our  uses,  but  shows  that,  except  in  special  cases,  they  can- 
not be  used  without  the  cooperation  of  some  cooling  device  and  probably 
the  reduction  of  the  high  sugar  contents  of  the  must  by  some  suitable 
means. 

Improvement  of  the  Wine. — As  to  the  improvement  of  the  wine  by  the 
use  of  pure  yeast,  it  is  to  be  noted  that  in  every  one  of  the  experiments 
at  Berkeley  the  wines  fermented  with  the  addition  of  yeast  were  cleaner 
and  fresher-tasting  than  those  allowed  to  ferment  with  whatever  yeasts 
happened  to  exist  on  the  grapes.  The  difference  Was  in  some  cases  not 
very  marked  at  first,  especially  in  the  earlier  experiments,  where  the  , 
precaution  of  washing  the  grapes  was  not  taken.  The  difference  in  these 
earlier  wines,  however,  though  slight  at  first,  increased  as  the  wines 
advanced  in  age.  The  difference  in  the  wines  made  in  1895,  on  the  con- 
trary, was  in  most  cases  very  marked  from  the  beginning.  The  prompt- 
ness with  which  fermentation  commenced,  and  the  short  time  in  which 
it  finished,  prevented  the  development  of  any  large  number  of  injurious 
ferments,  while  the  rapid  clearing  made  it  possible  to  rack  the  wine  early 
and  thus  remove, it  from  the  influence  of  what  injurious  micro-orgaViisms 
did  exist  in  the  lees  before  the  taste  was  affected. 

The  Burger  wine,  made  by  Beringer  Bros.,  shows  how  the  same  result 
may  be  obtained  with  light  musts  on  the  ordinary  industrial  scale. 
How  much  of  this  improvement  is  due  simply  to  the  addition  of  yeast, 
and  how  much  to  the  particular  kind  of  yeast  added,  it  is  impossible  to 
say  at  present.  Doubtless  a  large  part  of  it  is  to  be  accounted  for  by  the 
promptness  of  the  fermentation,  precluding  the  development  of  injurious 
ferments,  though  the  experiments  show  also  that  there  do  exist  marked 
differences  between  the  products  of  the  various  yeasts  used. 

For  sweet  wines  the  ordinary  yeast  spontaneously  developed  from  the 
grapes  themselves  seems  better  adapted  than  the  Algerian  yeast  to  bring 
out  the  strong  characteristics  of  Ports  and  Sherries.  This  is  doubtless 
equally  true  of  the  other  yeasts  tried,  though  no  direct  experiments  were 
made  with  them  for  this  purpose.     However,  in  all  cases  the  pure  yeast 
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produced  the  cleanest-tasting  wines,  though  somewhat  lacking  in  char- 
acter. When  the  difference  is  slight,  as  in  Nos.  2448-53  and  2448-53a,  it 
does  not  make  up  for  the  lack  of  character,  for  the  heavy,  somewhat 
coarse  character  and  rancio  flavor  of  sweet  wines  disguise  a  slighl 
deficiency  in  .cleanness  of  taste.  Where  the  difference  is  great,  how- 
ever, as  in  Nos.  2472-74  and  2472-74a,  the  undesirable  tastes  of  the 
witness  make  the  smoother  and  cleaner-tasting  Algerian  wine  more 
desirable,  in  spite  of  its  comparative  lack  of  character. 

Summary  of  Conclusions, — To  sum  up  the  conclusions  that  may  fairly 
be  drawn  from  the  experiments  made  so  far,  the  merits  of  the  use  of  pure 
yeast  are  the  following: 

A  quicker  fermentation; 

A  more  prompt  clearing; 

A  cleaner  taste,  due  to  the  overslaughing  of  injurious  ferments; 

And  probably  an  improvement  in  flavor  and  bouquet. 

It  must  not  be  forgotten,  however,  that  these  advantages  can  be 
obtained  only  if  a  yeast  appropriate  to  the  conditions  is  used;  and  the 
indications  are  that  in  many  cases  the  use  of  a  pure  California  yeast 
will  be  preferable  to  any  other.  This,  however,  is  a  matter  for  future 
investigation. 


FERMENTATION   AT   HIGH    TEMPERATURES   AND    WITH    THE 

ADDITION    OF    VARIOUS    SUBSTANCES. 

Among  the  methods  recommended  and  tried  for  the  prevention  of 
defective  fermentations  in  hot  climates,  additions  of  certain  substances 
to  the  must  is  perhaps  the  most  common.  These  additions  are  made  on 
one  of  three  principles:  (1)  To  render  the  must  unsuitable  to  the 
growth  of  injurious  organisms;  (2)  to  increase  the  development  of  the 
yeast  by  making  the  must  more  favorable  to  its  growth,  and  thus  over- 
slaughing the  injurious  ferments;  and,  (3)  to  keep  the  temperature  of 
the  must  below  the  optimum  for  injurious  ferments,  by  retarding  the 
rapid  development  of  the  yeast. 

In  the  first  category  are  the  addition  of  plaster,  tartaric  acid, 
unripe  grapes;  in  the  second,  the  addition  of  ammonium  phosphate, 
peptone;  in  the  third,  the  addition  of  sulphurous  acid,  sulphites, 
asaprt)l.  The  experiments  described  below  were  made  in  order  to  test 
the  relative  and  absolute  value  of  these  various  additions.  The  first 
two  experiments  were  made  to  compare  the  effect  of  defective  fermenta- 
tion due  to  high  temperature  in  dry  and  in  fortified  wines. 

FERMENTATION   AT   HIGH   TEMPERATURES. 

(a)  Dry  Wine. — No.  858,  Pinot  Chardonay,  from  Mission  San  Jos^. 
The  grapes  were  in  good  condition,  and  yielded  a  must  containing 
24.24%  of  sugar  and-  0.48%  of  acid.  In  order  to  test  the  effect  of  the 
high  temperature,  which  often  exists  in  cellars  in  the  hotter  portions  of 
the  State,  the  must  was  put,  immediately  after  pressing,  into  a  room 
kept  at  a  temperature  of  93°.  The  wine  fermented  through,  but  showed 
the  effect  of  bad  fermentation.  The  wine  was  treated  to  the  usual  num- 
ber of  rackings,  but  deteriorated  rapidly  and  was  soon  quite  spoiled. 
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(6)  Sweet  Wine. — No.  1203,  Verdelho,  from  Fresno.  (See  general  record, 

page  319.)     The  grapes  were  in  excellent  condition,  and  showed  24.1%  of 

solid  contents  J>y  spindle  and  0.65%  of  acid.    They  were  fermented  in  a 

hot  room  at  a  temperature  varying  between  91°  and  98°  F.,  in  order  to 

test  the  effect  of  high  outside  temperature.     The  must  at  crushing 

showed  a  temperature  of  69°  F.     It  soon  rose  to  89°  F.,  and  remained 

at  88°  to  89°  throughout  the  experiment.     The  must  fermented  strongly 

for  six  days,  when  it  gave  unmistakable  evidence  of  being  "  stuck."    On 

the  eighth  day  the  wine  was  still  very  sweet  and  giving  but  slight  signs 

of  fermentation.     In  order  to  avoid  too  much  contact  with  the  air,  it 

was  racked  into  a  smaller  keg.     On  the  next  day  fermentation  had 

almost  stopped,  and  3  pro  mille  of  ammonium  phosphate  was  added. 

A  day  later  the  fermentation  had  revived,  and  continued  for  two  or  three 

days.    At  the  end  of  twenty  days  the  wine  had  a  suspicious  taste,  and 

the  lees  showed  abundance  of  bacteria.     Six  days  later  it  tasted  worse, 

and  bacteria  could  be  found  all  through  the  wine.    The  wine  still  showed 

9%  of  solid  contents.    It  was  fortified  to  14%  of  alcohol.    Three  months 

later  it  was  racked  for  the  third  time,  and  refortified  to  18.2%  of  alcohol. 

After  fortifying  the  second  time  the  wine  showed  7.66%  of  solids,  of 

which  4.60%  was  sugar.    The  wine  was  at  first  of  very  poor  quality, 

and  tasted  of  mousiness  and  bad  acids.    However,  unlike  No.  858  above, 

it  gradually  improved  and  lost  nearly  all  of  its  unpleasant  taste  except 

the  harsh  acidity.     At  five  years  it  was  a  fair  wine. 

These  two  experiments  show  that  while  high  temperatures  are  inju- 
rious to  both  dry  and  sweet  wines,  they  are  absolutely  fatal  to  the 
quality  of  the  former,  while  the  latter  may  recover  to  a  certain  extent, 
especially  if  they  are  fortified  early.  The  fermentation  of  No.  1203 
shows  the  inadequacy  of  full  acidity  to  prevent  the  growth  of  bacteria  in 
the  must  at  high  temperatures.  Doubtless,  however,  if  the  acidity  had 
been  less,  the  injury  would  have  been  greater.  It  shows,  also,  how  a 
wine  may  be  completely  invaded  by  bacteria  when  kept  constantly  warm, 
even  though  at  no  time  during  or  after  fermentation  does  the  tempera- 
ture go  above  90°  F.  This  is  also  an  excellent  illustration  of  a  kind  of 
fermentation  which  occurs  frequently  in  cellars  of  the  interior  valleys. 
Musts  with  moderate  and  even  low  percentages  of  solid  contents  will 
stick  with  from  2%  to  6%  of  unfermented  sugar  without  ever  attaining 
a  dangerously  high  temperature.  The  cause  is  probably  to  be  looked 
for  in  the  kind  of  yeast  which  develops  in  the  must,  or  in  the  deterrent 
effect  on  the  yeasl,  of  substances  excreted  by  injurious  ferments.  The 
remedy  in  this  case  is  the  use  of  pure  yeast  or  of  yeast  taken  from  a  vat 
having  a  normal  fermentation. 

These  experiments  are  supplemented  by  the  large  number  of  fermen- 
tations of  Fresno  and  Tulare  grapes  made  at  this  station.  Though  no 
special  means  were  employed  to  keep  down  the  temperature,  \he  bulk 
of  the  fermentations  may  be  considered  cool,  as  compared  with  those 
taking  place  in  the  San  Joaquin  Valley.  As  little  or  no  more  bacterial 
troubles  were  experienced  in  the  fermentation  of  Fresno  and  Tulare 
musts  than  with  musts  from  cooler  localities,  the  inference  plainly  is 
that  the  difference  of  must  composition  has  less  influence  than  the  tem- 
perature conditions. 
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PLASTER   AND   AMMONIUM   PHOSPHATE. 

The  difficulty  of  fermenting  certain  musts,  especiallj  those  of  the 
Zinfandel,  from  the  interior  valleys,  suggested  the  series  of  experimental 
fermentations  Nos.  1253,  1253a,  and  12536.  The  use  of  plaster,  so  gen- 
eral in  Spain  and  the  south  of  France,  was  compared  with  the  use  of 
ammonium  phosphate,  which  has  lately  been  recommended  as  a  substi- 
tute, and  with  a  normal  fermentation.  Plaster  is  supposed  to  act  by 
increasing  the  acidity  of  the  must  and  precipitating  the  albuminous 
matters,  thereby  favoring  the  growth  of  the  vinous  yeast,  restricting 
the  developing  of  secondary  ferments,  brightening  the  color,  and  causing 
a  quicker  clearing  of  the  wine.  Ammonium  phosphate  is  supposed  to  act 
in  a  somewhat  similar  way  and,  besides,  to  increase  the  nitrogenous 
matters  available  for  the  nourishment  of  the  yeast,  thus  causing  quicker 
and  more  complete  fermentation. 

The  grapes  experimented  with  were  Zinfandel  from  Fresno.  They 
were  received  August  27,  1890,  in  good  condition,  and  mature.  The 
must  showed  23.7%  of  solid  contents  by  spindle  and  0.54%  of  acid.  The 
grapes  were  divided  into  three  lots:  No.  1253,  No.  1253a,  and  No.  12536. 
No.  1253  was  fermented  in  the  ordinary  way;  No.  1253a  was  fermented 
with  the  addition  of  3  pro  mille  of  calcium  sulphate  (plaster),  and  No. 
12536  with  3  pro  mille  of  ammonium  phosphate.  The  temperature  of  the 
grapes  at  crushing  was  72°.  The  maximum  reached  by  No.  1253  was  77.5°, 
on  the  fourth  day;  the  fermentation  was  slow,  and  on- the  seventh  day 
the  murk  was  drawn  oft  while  still  sweet.  The  maximum  reached  by 
No.  1253a  was  78°,  on  the  fourth  day;  the  fermentation  was  slow,  but 
on  the  seventh  day,  when  the  murk  was  drawn  off,  it  was  less  sweet 
than  No.  1253.  The  maximum  reached  by  No.  12536  was  86.5°,  on  the 
fourth  day;  the  fermentation  was  quicker  and  more  violent  than  either 
of  the  others,  and  on  the  fifth  day,  when  the  murk  was  drawn  off,  it  was 
nearly  dry. 

No.  1253  (ordinary).  One  week  after  pressing  the  wine  was  quite 
dry,  and  in  two  weeks  clear.  In  one  month  it  was  bright,  and  was 
racked.  In  two  months  it  was  bright,  the  lightest  of  the  three  in  color, 
and  rougher  and  less  developed  than  No.  1253a  and  No.  12536.  The 
lees  showed  no  bad  germs  except  a  few  acetic;  but  two  months  later 
they  showed  some  long  filaments,  and  the  wine  was  pasteurized.  At 
eight  months  the  wine  was  bright,  of  good  flavor,  with  more  bouquet 
than  the  others,  and  smoother  than  No.  1253a.  At  fifteen  months  it 
was  in  good  order  and  preserved  its  superiority  over  No.  1253a  and  No. 
12536.     It  was  quite  mature,  and  two  months  later  was  bottled. 

No.  1253a  (plaster).  One  week  after  pressing  the  wine  was  quite  dry, 
and  in  two  weeks  it  was  clear,  and  was  racked.  In  two  months  it  was  bright, 
with  more  color  than  the  control,  but  less  than  No.  12536,  without  bou- 
quet, and  not  equal  to  No.  12536  in  flavor,  but  more  developed  than  the 
control.  The  lees  showed  filaments  at  the  same  time  as  the  control, 
and  the  wine  was  pasteurized  at  four  months.  It  soon  became  bright, 
but  at  eight  months  it  had  less  character  than  the  control  and  had 
ceased  to  develop  so  quickly.  At  fifteen  months  it  was  bright  and 
sound,  with  a  little  bouquet,  good  acid  and  astringency;  a  fair  wine,  but 
not  equal  in  character  to  the  control.  It  matured  about  the  same  time, 
and  was  bottled  at  seventeen  months. 

No.  12536  (ammonium  phosphate).     The  wine  was  dry  a  few  days 
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after  pressing,  and  in  two  weeks  was  clear,  and  was  racked.  In  two 
months  it  was  the  best  of  the  series;  bright,  of  fair  color,  the  only  one 
with  any  bouquet,  and  of  agreeable  and  vinous  flavor.  The  lees  were 
examined  at  the  same  time  as  the  others,  and  some  S.^pastorianus  found, 
but  no  unsound  germs,  except  a  few  acetic.  The  wine  was  pasteurized 
at  the  same  time  as  the  others,  in  order  that  the  conditions  should  be 
the  same  for  all.  After  pasteurizing  it  did  not  improve  as  much  as  the 
others,  but  became  a  little  flat.     It  was  bottled  at  the  same  time. 

Analyses  of  the  Winks. 


ZINFANDEL. 


No.  1253. 
(Ordinary.) 


No.  1253a. 
(Plaster.) 


No.  12586. 
(.im.  Pho8.) 


Alcohol  by  volume - 

Tannin 

Total  acid  as  tartaric  (at  pressing) 

Total  acid  as  tartaric  (at  six  to  eight  months) 

Body 

Ash 

Sugar 

Suipharic  acid 

Phosphoric  acid 

Extract 


The  addition  of  both  calcium  sulphate  (plaster  or  gypsum)  and 
ammonium  phosphate  resulted  in  a  quicker  maturing  of  the  wine.  At 
two  months  there  was  a  notable  difference  in  maturity,  cleanness  of 
taste,  and  general  quality  in  favor  of  the  wine  fermented  with  ammonium 
phosphate,  and,  in  a  less  degree,  of  that  fermented  with  plaster.  Secondary 
ferments  were  found  in  the  control  and  in  the  plastered  wine,  but  not 
in  the  wine  treated  with  ammonium  phosphate.  At  fifteen  months  the 
position  of  the  wines,  with  regard  to  quality,  was  exactly  reversed — the 
control  best  and  the  plastered  wine  second — while  the  wine  with  am- 
monium phosphate,  which  when  young  was  the  best,  had  become  flat, 
and  was  distinctly  inferior  to  the  others.  With  regard  to  color,  the 
treated  wines  showed  about  twice  as  much  as  the  untreated.  All  three 
were,  however,  of  very  poor  color,  both  as  regards  intensity  and  tint;  the 
difference  was,  on  the  whole,  in  favor  of  the  plastered  wine,  which  showed 
also  somewhat  Jiigher  acidity  than  the  others. 

With  regard  to  the  other  constituents  of  the  wine,  the  difference  was 
inappreciable,  except  for  an  increase  in  the  sulphuric  acid,  phosphoric 
acid,  and  consequently  in  the  ash,  of  the  treated  wines.  The  amount  of 
sulphuricj  acid  in  the  plastered  wine  is  double  the  maximum  for  natural 
wines,  and  corresponds  to  an  amount  of  sulphate  of  potash  sufficient  to 
have  a  very  appreciable  effect  on  the  human  system,  but  is  less  than  is 
found  in  some  of  the  heavily  plastered  wines  of  Spain.  It  is  probable 
that  a  smaller  amount  of  plaster  would  have  had  an  equal  effect  as  far 
as  improvement  in  the  quality  of  the  wine  is  concerned.  The  results 
obtained  are  in  accordance  with  European  experiences,  and  are  not  such 
as  to  encourage  the  use  of  either  of  the  substances  employed.  Doubtless 
the  same  and  better  results  can  be  obtained  by  the  use  of  pure  ferments, 
low  temperature  of  fermentation,  and,  when  necessary,  the  addition 
of  tartaric  acid. 

The  same  conclusion  is  to  be  drawn  from  a  series  of  experimental  fer- 
mentations made  with  Carignane,  from  Mission  San  Jose.  The  follow- 
ing is  a  record  of  the  experiment: 
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No.  1409,  Carignane,  from  Mission  San  Jose.  Received  October  20, 
1890,  in  fair  condition,  very  soft  and  a  few  bunches  moldy.  The  must 
showed  24.8%  of  solid  contents  by  spindle  and  0.95%  of  acid.  The  grai)e8 
were  divided  into  five  lots  of  279  lbs.  each,  and  treated  as  follows: 

No.  1409  was  fermented  in  the  ordinary  way,  with  foulage  twice  a  day 
and  floating  top.  The  temperature  at  starting  was  68°,  and  the  maxi- 
mum, reached  the  third  day,  was  100°. 

No.  1409a  was  fermented  in  a  closed  vat  with  only  three  foulages 
during  the  time  it  remained  in  the  vat.     The  initial  temperature  was  68°. 

No.  14096  was  fermented  with  the  addition  of  272  grams  of  calcium 
sulphate  (plaster) .  The  initial  temperature  was  68°,  and  the  maximum, 
reached  on  the  fourth  day,  was  98°. 

No.  1409c  was  fermented  with  the  addition  of  272  grams  of  calcium 
phosphate.  The  initial  temperature  was  68°,  and  the  maximum  was 
101.5°,  reached  on  the  fourth  day. 

No.  1409(i  was  fermented  with  the  addition  of  272  grams  of  ammo- 
nium phosphate.  The  initial  temperature  was  68°,  and  the  maximum 
reached  was  101°,  on  the  third  day. 

All  were  pressed  on  the  sixth  day,  with  the  exception  of  No.  1409a, 
the  closed  fermentation.  They  were  all  a  little  sweet  when  drawn  off; 
No.  14096  (plaster)  was  the  sweetest  and  No.  1409c  (phosphate)  the 
driest,  the  others  were  about  the  same.  No.  1409a  (closed)  was  pressed 
on  the  thirteenth  day.  The  upper  part  of  the  vat  was  full  of  gas,  and 
the  pomace  smelled  perfectly  sound  and  good;  when  the  murk  was 
drawn  oft  it  was  nearly  dry. 

No.  1409  (open  vat).  At  one  month  the  wine  was  clear,  had  an  agree- 
able flavor  and  some  aroma,  clean  taste,  medium  acid  and  astringency. 
It  became  bright,  and  was  racked  twice  during  the  first  two  months,  at 
the  end  of  which  time  the  lees  showed  lactic  fermentation,  and  the  wine 
was  pasteurized.  A  month  later  it  was  bright,  had  good  bouquet,  no 
taste  of  lactic  taint,  and,  next  to  No.  14096  (plaster),  the  best  flavor  of 
the  series;  it  was,  however,  newer- tasting  and  less  developed  than  No. 
14096  (plaster).  After  this  the  wine  deteriorated  and  did  not  keep  well 
in  glass. 

No.  1409a  (closed  vat).  One  month  after  crushing  the  wine  still  con- 
tained a  little  sugar  and  was  still  cloudy.  In  three  months  it  was 
bright,  but  still  a  little  sweet.  A  month  later  the  lees  showed  some 
lactic  ferment,  and  the  wine  was  pasteurized,  though  the  taste  was  not 
affected.  At  five  months  the  wine  was  bright,  smooth,  and  clean- tasting; 
it  had  rather  less  flavor  than  No.  1409  (open  vat),  but  the  best  bouquet 
of  the  series,  and  still  had  a  trace  of  sweetness.  At  fifteen  months  it 
was  in  good  condition,  a  little  flat,  but  the  best  of  the  series.  Some  of 
the  wine  was  bottled  at  seventeen  months  and  some  at  twenty-five.  At 
three  years  both  wines  were  tasted,  and  the  second  bottling  was  found 
in  good  order,  smooth,  and  of  good  flavor,  but  with  little  bouquet;  it 
had  improved  in  the  bottle.     The  wine  first  bottled  had  not  kept  well. 

No.  14096  (plaster).  At  one  month  the  wine  was  clear,  clean-tasting, 
with  pleasant  flavor,  medium  acid  and  astringency,  and  a  little  bouquet. 
At  three  months  it  was  bright  and  still  retained  a  little  sweetness.  The 
lees  remained  sound,  and  the  wine  was  not  pasteurized.  At  five  months 
the  wine  had  been  racked  three  times,  and  was  in  good  order;  it  had  a 
slight  bitter  taste  and  the  bouquet  was  not  equal  to  that  of  the  witness 
or  the  close-fermented  wine  (No.  1409  and  No.  1409a),  but  the  flavor 
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was  full  and  pleasing.  After  this  the  wine  deteriorated,  though  the  lees 
showed  no  bad  ferments.  It  was  bottled,  part  at  seventeen  and  the  rest 
at  twenty-three  months,  but  did  not  keep  well  in  bottle. 

No.  1409c  (calcium  phosphate).  At  one  month  the  wine  was  clear,  well 
flavored,  and  clean-tasting,  but  not  quite  equal  to  the  open- vat  sample. 
At  three  months  it  was  bright,  but  not  quite  clean-tasting.  A  month 
later  the  lees  showed  lactic  ferments,  which  had  become  perceptible  to 
the  taste,  and  the  wine  was  pasteurized.  At  five  months  it  was  bright, . 
but  inferior  to  the  first  three  of  the  series  in  flavor  and  bouquet,  but 
superior  to  No.  1409(i  (ammonium  phosphate).  After  this  it  deteriorated, 
but  remained  better  than  the  latter. 

No.  1409d  (ammonium  phosphate).  The  wine  was  bright  one  month 
after  pressing,  but  was  inferior  to  all  the  others  of  the  series  in  flavor 
and  aroma.  At  three  months  it  had  developed  a  little  bouquet,  but  it 
was  flat  and  its  flavor  was  not  very  good.  At  four  months  the  lees 
showed  acetic  and  lactic  ferments,  and  the  wine  was  pasteurized.  At 
five  months  it  was  clear,  but  not  bright;  no  taste  of  lactic  taint,  but  flat 
and  the  poorest  in  quality  of  the  series.  The  wine  did  not  improve  and 
did  not  keep  well  in  bottle. 


Analtsss  of  thx  Wikss. 


CARIQNANE. 


No.  1409. 
(Open  Vat.) 


No.  1409a.    ;    No.  1409&. 
(Closed  Vat.  )•    (Plaster.) 


No.  1409c. 
fCalciam 
Phosphate.) 


No.  1409(i. 

(Ammonium 

Phosphate.) 


Alcohol  by  volume 

Tannin 

Acid  at  pressing ... 
Acid  at  six  months 

Body 

Sngar 


12.64% 
.218 
.66 
.66 
3.08 
.32 


It  will  be  noted  that  the  wine  made  in  the  closed  vat  had  the  largest 
amount  of  alcohol,  there  being  no  opportunity  for  loss  by  evaporation; 
in  the  plastered  wine  the  slowing  down  of  fermentation  seems  to  have 
produced  the  same  effect. 

EXPERIMENTS  WITH   BARTH's   APPARATUS. 


Two  experimental  -fermentations  were  made  with  an  apparatus 
invented  and  patented  by  Mr.  Barth,  of  San ,  Francisco.  It  consisted 
essentially  of  a  frame  to  retain  the  pomace  at  the  bottom  of  the  fer- 
menting-tank.  It  is  so  constructed  that  it  can  be  used  either  in  an 
open  vat  or  in  a  large  closed  vat  or  cask  entei*ed  by  a  manhole.  Small 
experiments  were  tried  at  the  Station,  with  entirely  negative  results.  For 
details  of  the  experiments,  see  Mataro,  Nos.  1596, 1596a,  1611,  and  1611a, 
page  114.  The  machine  is  intended  for  use  in  closed  fermentations,  the 
pomace  being  retained  at  the  bottom  to  prevent  the  superheating  of  the 
cap.  The  experiments,  therefore,  were  hardly  a  fair  test  of  the  machine, 
as,  on  account  of  the  small  quantity  of  grapes  fermented,  there  was 
little  opportunity  for  overheating.  It  is  a  very  efficient  and  easily 
manipulated  machine  to  accomplish  the  object  in  view,  viz.,  to  keep  the 
pomace  at  the  bottom  of  the  vat. 
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EXPERIMENTS  \7ITH  COLOR  GRAPES.* 


Though  California  wines  have,  as  a  rule,  an  abundance  of  color,  there 
are  varieties  which,  in  some  localities,  are  lacking  in  this  respect.  In 
order  to  remedy  this  defect,  varieties  of  grapes  exceptionally  rich  in 
color  are  sometimes  planted.  As  the  bulk  of  the  wine  comes  from  the 
^  grapes  of  less  color,  it  is  important  that  the  grapes  of  more  color  should 
'  be  used  economically;  that  is  to  say,  in  such  a  way  as  to  obtain  the 
maximum  coloring  effect  from  them.  Several  experiments  have  been 
made  to  discover  the  best  way  of  doing  this. 

Three  samples  of  wine  were  made  from  Cinsaut,  and  Petite  Sirah, 
from  Tulare — 

ft 

No.  2138.     Cinsaut  alone. 

No.  2139.     Petite  Sirah  alone. 

No.  2139a.  Blend  of  Cinsaut  53%  and  Petite  Sirah  47%. 

The  following  table  shows  the  color  record: 


Sample. 


At  Pressing. 


At  One 

Month. 


At  Two 
Months. 


At  Three 
Months. 


No.  2138.    Cinsaut 

No.  2139.    Petite  Sirah 
No.  2139a.  Blend 


3R4-Y  10.0 
2VR  30.0 
5VR       16.4 


3R+Y     4.4 


R 


8.9 


3R-I-Y 

IR 

R 


4.2 

7.1 
6.7 


Thus,  in  three  months  the  Cinsaut  lost  59%  of  its  color,  the  Petite 
Sirah  76.3%,  and  the  blend  63%.  It  is  to  be  noted  that  the  tint  of  the 
blend  was  much  better  than  that  of  the  Cinsaut.     The  color  is  small  in 


^Notation  of  Color  Meaaurementa. — A  detailed  description  of  the  method  used  at  this 
laboratory  to  measure  the  color  of  red  wine,  and  a  full  explanation  of  the  scale,  mav  be 
found  on  page  25  of  the  Viticultural  Report,  published  in  1892.  The  letters  used  show 
the  tint  or  shade  of  the  wine,  and  run  .from  violet-red  to  3d  red,  according  to  the  follow- 
ing scale : 

Violet-Red. 

1st  Tiolet-red. 
2d  violet-red. 
3d  violet-red. 
4th  violet-red. 
6th  violet-red. 

Red, 

1st  red. 
2d  red. 
3d  red. 

The  briglitest  and  most  desirable  tints  are  those  near  the  top  of  the  scale.  They  are 
the  tints  of  the  best  color  grapes  and  of  new  wines.  As  the  wines  become  older  the 
color  changes  under  the  influence  of  oxygen,  and  gradually  drops  down  the  scale, 
becoming  tinalljr  ^rellowish  or  tawny.'  If  the  change  continues  after  reaching  the  3d  red. 
the  color  is  specitied  by  adding  letter  Y  to  the  other  letters.  This  means  that  the  color 
of  the  wine  has  become  yellower  than  any  of  the  tints  of  the  scale,  and  that  to  obtain  a 
perfect  correspondence  l>etween  the  color  of  the  wine  and  that  of  the  scale  it  is  necessary 
to  look  at  the  latter  through  a  certain  standard  disk  of  yellow  glass.  Thus,  when  the 
color  passes  the  3d  red  it  corresponds  to  the  violet-red  as  seen  through  the  yellow  disk, 
and  is  indicated  thus:  YR-|-Y.  This  color  then  corresponds  to  what  might  have  been 
called  4th  red.  The  use  of  the  yellow  disk  enables  us  to  double  the  range  of  the  scale,  or 
to  triple  it  by  the  use  of  two  disks,  though  this  is  rarely  necessary.  Any  wine  whose 
color  passes  Below  the  3d  red  into  the  orange-reds  may  be  considered  defective,  except 
in  the  case  of  sweet  and  fortifled  wines,  which  always  snow  a  yellowish  tint. 

The  numbers  after  the  letters  indicate  the  intensity  or  amount  of  color  possessed  by 
a  wine.  No  standard  has  been  fixed  as  to  the  amount  of  color  which  a  wine  should 
possesH.  Any  dry  red  wine,  however,  which  drops  below  10  may  be  considered  deficient 
in  amount  of  color,  while  any  which  retains  over  25  at  six  months  wUl  bear  dilution 
%Yith  lighter-colored  wines. 
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amount,  but  the  superiority  of  tint  makes  it  a  great  improvement. 
There  is  an  evident  loss  of  color  in  fermenting  the  two  grapes  together, 
due  to  the  taking  up  of  color  by  the  pomace  of  the  Cinsaut.  If  the 
blend  had  been  made  directly  after  pressing,  the  color  would  have  been 
19.7  instead  of  15.4.  If,  however,  the  wines  had  been  kept  for  three 
months  and  then  blended,  the  color  would  have  been  5.5  instead  of  5.7 — 
a  slightly  greater  loss  than  by  fermenting  the  grapes  together.  These 
calculations  are  made  on  the  supposition  that  there  would  be  no  actual 
loss  of  color  in  blending  the  two  wines,  which,  judging  from  other  experi- 
ments made,  is  not  strictly  true.  To  preserve  the  maximum  amount 
of  color,  then,  in  this  instance,  it  would  have  been  best  to  have  fermented 
each  grape  separately  and  blended  the  wines  immediately  after  pressing. 

An  experiment  made  with  Petit  Bouschet  and  Clairette  blanche  gave 
results  in  some  respects  confirmatory  of  the  above,  in  others  apparently 
contradictory.    The  following  were  the  samples  made: 

No.  2225.     One  third  Petit  Bouschet  and  two  thirds  Clairette  blanche. 

No.  2226.     Petit  Bouschet  alone. 

The  blend  was  made  before  fermentation,  and  the  color  record  is  as 
follows: 


Sample. 


At  Pressing. 


At  One 
Mouth. 


At  Two 
Months. 


At  Three 
Mouths. 


No.  2225.    Blend 

4VR 
2VR 

28.8 
105.0 

5VR 
IVR 

14.5 
75.5 

6VR 
IVR 

16.5 

IR 

7.3 

No.  2228.    Petit  Bouschet 

64.5 

IVR 

42.5 

In  this  case  the  Petit  Bouschet  lost  less  (59.5%)  of  its  color  than  did 
the  blend  (74.7%).  This  is  doubtless  due  to  the  effect  of  the  chemical 
composition  of  the  Clairette  blanche,  rendering  its  wine  less  retentive  of 
color  than  that  of  the  Petit  Bouschet.  As  in  the  former  experiment, 
there  is  a  loss  of  color  in  the  blend,  due  probably  to  the  taking  up  of 
color  by  the  white  pomace. 

Apparently  there  should  have  been  35  of  color  in  the  blend;  that  is, 
one  third  of  the  amount  in  the  Petit  Bouschet  alone,  instead  of  28.8. 
There  is  also  a  degradation  of  tint,  slight  at  first,  but  very  marked  at 
three  months. 

There  would, doubtless  have  been  some  of  this  loss  of  intensity  and 
degradation  of  tint  even  if  the  wines  had  been  blended  after  pressing, 
for  it  seems  to  occur  whenever  wines  of  different  intensities  of  color  are 
blended,  especially  when  one  is  a  white  wine.  This  is  exemplified  by 
the  following  series  of  experiments  with  wine  made  from  Kupestris 
grapes. 

•  No.  1907,  Rupestris,  from  R.  Hill,  Glen  Ellen,  Sonoma  County.  The 
grapes  were  received  in  good  condition  on  October  5, 1893.  The  bunches 
were  cylindrical,  well  filled,  and  from  two  to  three  inches  long;  the  berries 
spherical,  from  three  to  five  lines  (line=i^  inch)  in  diameter,  very  ripe, 
and  commencing  to  shrivel.  The  must  showed  27.2%  of  solid  contents  by 
spindle  and  0.64%  of  acid.  Twenty-four  pounds  were  crushed  and  fer- 
mented. The  temperature  of  the  must  at  starting  was  67°  F.,  and  the 
maximum,  reached  on  the  third  day,  was  80°  F.  On  the  fourth  day  the 
wine  was  dry,  and  was  drawn  off.  The  color  of  the  wine  was  extraor- 
dinary, far  exceeding  anything  ever  shown  by  European  grapes.  The 
color  of  the  must  before  fermentation  was  3R — 83.3,  which  is  higher 
than  the  average  for  red  wines  after  fermentation.  After  fermentation 
•27— V 
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the  wine  showed  VR — 444.4,  a  color  so  intense  as  to  appear  quite  black 
before  dilution.  This  amount  of  color  is  sufficient  to.  allow  of  the 
addition  of  from  2,000%  to  3,000%  of  white  wine  and  still  have  a  wine 
of  good  and  sufficient  color,  providing  there  were  no  loss  in  blending. 
That  there  is  a  very  considerable  loss,  however,  is  shown  by  the  follow- 
ing experimental  blends: 

A.  Rupestris  undiluted. 

B.  Rupestris  blended  with  Cinsaut  of  1892  from  Tulare.  The  color 
of  the  Cinsaut  was  so  low  as  to  be  unreadable  on  the  scale.  It  had 
10.9%  of  alcohol  by  volume  and  0.47%  of  acid. 

C.  Rupestris  blended  with  Burger  of  1892  froi;n  Tulare.  The  Burger 
had  9.73%  of  alcohol  by  volume  and  0.61%  of  acid. 

D.  Rupestris  blended  with  Carignane  of  1893  from  Tulare.  The 
color  of  the  Carignane  was  VR+IY — 4.2,  its  alcohol  9.9%  by  volume, 
and  acid  0.53%. 

E.  Rupestris  blended  with  Kleinberger  of  1893  from  Paso  Robles. 
The  Kleinberger  had  9.0%  of  alcohol  by  volume  and  0.6%  of  acid. 

All  these  blends  were  made  with  8%  of  Rupestris  and  92%  of  the 

other  variety. 

Tabls  or  CohOB  Rsadihob. 


Sample. 

At  Blending. 

LOM. 

At  Two  Weeka. 

Loss. 

At  Two  Months. 

■ 

Loss. 

A 

B 

VR       444.0 
5VR       17.6 
2VR       229 
3  V  R       28.0 
VR         30.3 

'""son 

35.5 
2S.9 
147 

VR                210 
3VR+1Y    13.8 
4VR             14.3 
4VR            20.7 
4VR             18.7 

62.7% 

21.2 

87.5 

28.1 

38.3 

4VR        143 

iS '9"9 

R            12.5 
3R          14.2 

67.8?^ 

c 

56.7 

D 

65.4 

E 

53.9 

In  the  first  column  headed  '*  loss  "  is  given  the  proportion  of  color  lost  in 
blending :  that  is,  how  much  color  the  blends  lacked  of  35.5  for  B,  C,  and 
E,  and  of  39.4  for  D,  which  they  would  have  had  if  there  had  been  no 
loss.  The  other  two  columns  headed  '^  loss"  show  the  proportions  lost 
after  blending. 

The  loss  after  blending  is  fairly  equal  for  all  the  blends,  and  is  uni- 
formly less  than  that  of  the  unmixed  Rupestris.  The  losses  at  blend- 
ing, however,  show  great  variation  and  indicate  the  great  effect  which 
the  character  of  the  white  or  light-colored  wine  used  has  on  the  color  of 
the  blend.  The  loss  is  greater  when  the  blend  is  made  with  a  one-year* 
old  wine  than  when  made  with  a  new  wine,  as  may  be  seen  by  compar- 
ing B  and  C  with  D  and  E.  The  last  sample,  E,  shows  a  much  smaller 
loss  for  the  Paso  Robles  wine  than  for  the  three  Tulare  wines.  There 
is  the  greatest  loss  with  a  one-year-old  wine  from  Tulare,  and  the 
least  with  a  new  wine  from  Paso  Robles.  The  effect  of  variety  may  be 
seen  by  comparing  B  with  C.  Here  the  Cinsaut,  which  is  notoriously 
poor  at  keeping  its  color,  has  lost  much  more  Uian  the  Burger  of  the 
same  age  and  locality.  It  is  to  be  noted,  also,  that  the  loss  in  blending 
is,  roughly  speaking,  proportionate  to  the  alcoholic  strength  and  in- 
versely proportionate  to  the  acidity  of  the  wine  used. 

We  see,  then,  by  these  experiments,  that  the  most  effective  way  of 
utilizing  the  color  of  coloring  grapes  is  to  ferment  them  separately,  and 
to  make  the  blend  immediately  after  pressing.  If  the  grapes  are  fer- 
mented together,  the  pomace  takes  up  too  much  of  the  color.  If  the 
blending  is  deferred  any  length  of  time  after  pressing  there  is  a  loss  in 
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another  way,  for,  other  things  being  equal,  the  deeper  the  color  of  a 
wine  the  more  it  loses  in  a  given  time.  We  also  see  that  we  cannot  tell 
a  priori  how  much  of  a  certain  wine  must  be  added  to  another  to  pro- 
duce a  desired  tint  or  depth  of  color.  This  can  only  be  done  experi- 
mentally, for  the  amount  of  color  lost  in  blending  varies  according  to 
the  age  and  character  of  the  wines  blended. 


ASAPROL. 

Asaprol  has  been  recommended  as  a  means  of  preventing  the  attain- 
ment of  too  high  temperatures  during  fermentation.  It  is  a  light,  brown- 
pink  powder,  said  to  be  innocuous,  and,  as  its  name  indicates,  tasteless. 
No  data  have  been  found  as  to  its  chemical  composition,  but  probably, 
like  many  commercial  products,  it  has  no  definite  composition  formula. 
All  that  seems  to  be  known  about  it  is  that  it  is  one  of  the  coal-tar 
products,  and  is  supposed  to  act  in  minute  doses  as  a  mild  antiseptic, 
reducing  the  vigor  of  the  yeast  without  permanently  injuring  it  or  pre- 
venting it  from  thoroughly  eliminating  the  sugar.  Thus,  it  is  said,  it 
causes  the  fermentation  to  be  longer  and  less  violent,  but  finally  more 
complete.  Its  use  is  based  on  the  same  principle  as  that  of  sulphurous 
acid,  and  is  intended  to  temporarily  restrain  tne  rapid  multiplication  of 
the  yeast  in  the  same  way  as  do  the  sulphur  fumes  when  sulphur  is 
burned  in  a  cask  before  putting  in  the  must.    • 

A  series  of  experiments  was  undertaken  with  the  object  of  ascertain- 
ing the  truth  of  these  claims.  The  first  experiments  were  made  with 
concentrated  must  containing  the  skins.  As  the  must  was  four  years 
old  it  probably  contained  little  living  yeast."  It  was  diluted  to  20.2%  of 
solid  contents,  and  strained  from  the  skins.  Three  fermentations  were 
made,  as  follows: 

A.  1,500  c.c.     Must  with  \  gr.  of  asaprol. 

B.  1,500  c.c.    Must  with  i  gr.  of  asaprol. 

C.  1,500  c.c.    Must  without  addition.  y 

The  temperature  of  the  must  was  62^  F.,  and  there  was  no  sign  of 
fermentation  in  any  of  the  vessels  at  the  end  of  forty-eight  hours.  All 
were  then  warmed  to  85°  F.  The  next  day  the  wine  to  which  no  addi- 
tion had  been  made  was  giving  off  bubbles.  The  lees  of  all  showed  an 
abundance  of  micro-organisms,  like  yeast  in  appearance,  but  which 
were  probably  Mycoderma  vini,  for  the  next  day  they  were  all  covered 
with  a  scum  of  wine-flowers,  the  treated  wines  thickly,  the  untreated 
less  plentifully.  The  wine-flowers  increased  rapidly  on  the  treated  wines, 
and  it  was  not  until  the  sixth  day  that  they  gave  oft  any  gas.  The 
scum  soon  disappeared  from  the  wine  without  asaprol,  and  the  fermen- 
tation became  rapid,  ceasing  when  the  wine  was  dry,  on  the  fourteenth 
day.  The  fermentation  was  very  slow  in  the  wines  containing  asaprol, 
and  on  the  fourteenth  day  they  were  still  sweet  and  covered  with  a 
remarkably  thick  scum  of  wine-flowers.  These  experiments  showed 
that  a  dose  of  0.017%  of  asaprol  had  a  marked  deterrent  effect  on  alco- 
holic fermentation,  but  was  apparently  favorable  to  the  development  of 
wine-flowers.  A  parallel  set  of  experiments  was  made,  differing  from 
the  above  only  in  having  the  must  with  25.5%  of  solid  contents.  There 
was  an  abundant  development  of  wine-flowers  in  all,  but  no  fermenta- 
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tion,  showing  that  there  was  no  yeast  present,  or  that  the  yeast  was  too 
much  debilitated  to  ferment  in  so  strong  a  must. 

For  another  experiment  the  must  was  diluted  to  24.0%  of  solid  con- 
tents and  0.60%  of  acid.  To  1,500  c.c.  of  must  1  gram  of  asaprol  was 
added.  This,  together  with  a  control  fermentation  of  the  same  size 
without  addition,  was  kept  in  a  warm  chamber,  at  80°  to  82°  F.  Both 
fermented  and  showed  an  abundance  of  wine-flowers,  but  neither  went 
through.  At  this  temperature  the  asaprol  had  apparently  no  effect. 
The  same  must,  with  1%  of  asaprol,  did  not  ferment  at  all. 

In  order  to  obtain  results  under  more  nearly  normal  conditions, 
another  series  of  experiments  was  made  later  with  fresh  grape-juice. 
The  must  had  23.0%  of  solid  contents  by  spindle,  ancj  was  divided  into 
the  following  lots:  A,  to  which  was  added  0.5%  of  asaprol;  B,  0.1%;  C, 
0.05%;  D,  0.01%,  and  E,  to  which  no  addition  was  made. 

The  fermentations  were  carried  on  in  bottles  containing  each  100  gr. 
of  must,  kept  in  a  room  at  66°  to  68°  F.  The  bottles  of  must  were 
sterilized,  and  when  cool  3  c.c.  of  fermenting  must  and  the  indicated 
amount  of  asaprol  were  added  to  each.  The  must  containing  0.5%  of 
asaprol  fermented  very  slowly,  and  at  fifteen  days  contained  2.8%  of 
alcohol  and  15.6%  of  solid  contents  by  spindle.  It  tasted  perfectly  dry^ 
showing  that,  though  there  had  been  little  fermentation,  the  sugar  had 
undergone  some  chemical  change. 

At  fifteen  days  the  three  wines  containing  the  smallest  amounts  of 
asaprol  were  cloudy,  while  that  containing  the  largest  amount  and  the 
witness  containing  none  "vyere  nearly  clear.  The  musts  containing  0.1% 
and  0.05%  fermented  more  slowly  and  regularly  than  the  witness.  The 
witness  and  ihe  must  containing  0.01%  fermented  more  violently  dur- 
ing the  first  few  days,  but  at  fifteen  days  had  not  eliminated  any 
more  sugar  than  the  others,  with  the  exception  of  the  one  containing 
0.5%  of  asaprol.  When  all  visible  signs  of  fermentation  were  over,  the 
wine  containing  the  heaviest  dose  of  asaprol  tasted  quite  dry,  and  all  the 
others  slightly  and  about  equally  sweet.  The  following  table  of  analyses, 
made  by  Mr.  G.  E.  Colby,  shows  the  alcoholic  and  solid  contents  of  each 
sample  at  fifteen  days  and  at  the  end  of  all  sensible  fermentation: 


Description  of  Experiments. 


Alcohol  at 
Fifteen  Days. 


Solid  Contents 
by  Spindle  at 
Fifteen  Days. 


Solid  Contents 

by  Spiitdle 

at  £nd  of 

Fermentation. 


A,  containing  0.60%  of  asaprol 

B,  containing  0.10%  of  asaprol 

C,  containing  0.05%  of  asaprol 

D,  containing  0.01%  of  asaprol 

E,  containing  no  addition 


1^ 

9.9 
9.9 
9.1 


16.6% 
7.3 
7.1 

as 

7.3 


8.7 

44 
4.0 


These  experiments  show  that  asaprol  used  in  the  ratio  of  about  5-to 
10,000  of  must  has  a  slackening  and  regulating  effect  on  the  fermen- 
tation without  preventing  the  final  and  complete  conversion  of  the 
sugar  into  alcohol.  The  latter  is  a  fair  conclusion,  for,  though  none  of 
the  wines  became  perfectly  dry,  the  amount  of  sugar  in  the  witness  was 
equal  to  that  in  the  wine  containing  the  above  quantity  of  asaprol.  In 
the  ratio  of  1  to  10,000  it  has  little  or  no  e^ect,  unless  the  yeast  is  in  an 
inactive  condition.     In   doses  of  5  to  1,000  it  seriously  impedes  alco- 
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holic  fermentation,  and  spoils  the  wine  by  destroying  or  changing  the 
sugar  without  the  production  of  alcohol. 

If  used  in  the  ordinary  fermenting-vats,  therefore,  asaprol  would 
doubtless  have  the  effect  claimed  for  it,  viz.,  by  weakening  and  retard- 
ing the  fermentation  to  prevent  the  undue  heating  of  the  wine.  It  has 
the  advantage  over  sulphurous  fumes  of  giving  no  taste  to  the  wine. 
It  is,  however,  subject  to  the  same  objections  as  other  antiseptics.  It  is 
probably,  like  them,  injurious  to  the  stomach,  even  in  small  doses,  and 
should  certainly  not  be  used  until  more  is  known  of  its  nature  in  this 
regard. 

Our  experiments  tend  to  show,  also,  that  its  action  is  greater  upon 
alcoholic  yeasts  than  upon  other  organisms  and  ferments  in  the  must. 
Thus,  while  preventing  undue  heating,  by  hampering  the  development 
of  the  yeast,  it  allows  other  organisms  to  take  possession  of  the  wine, 
causing,  in  another  way,  the  very  trouble  it  is  intended  to  prevent.  It 
is  very  doubtful,  then,  if  asaprol  can  be  used  with  any  more  advantage 
than  sulphur,  and  as  the  ends  intended  to  be  attained  by  the  use  of 
these  antiseptics  can  be  easily  compassed  by  purely  mechanical  means, 
there  remains  no  excuse  or  need  for  their  use. 
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ON   THE  QUANTITIES  OF  NITROGENOUS  MATTERS    CON- 
TAINED IN  CALIFORNIA  MUSTS  AND  WINES. 


By  GxoBQB  E.  Colby. 


Introductory  Note,  by  E,  W.  Hilgard. — The  nitrogenous  substanceB 
contained  in  grapes  and  wine  have  heretofore  formed  the  subject  of  a 
number  of  investigations,  but  the  conclusions  reached  as  to  the  nature 
of  these  substances,  and  of  the  part  they  play  in  respect  to  the  various 
qualities  and  diseases  of  wine,  have  not  been  as  definite. as  could  be 
desired,  largely  because  of  the  failure  to  continue  them  systematically 
through  a  number  of  years  with  wines  derived  from  di^erent  locali- 
ties. The  importance  of  the  problems  involved,  specially  as  regards 
the  connection  with  the  fermenting  and  keeping  qualities,  and  the 
variety  of  climates  and  soils  existing  in  California,  seemed  to  render 
this  State  particularly  adapted  to  experimental  investigation  of  this 
subject;  which  has  now  continued  for  a  suflBcient  length  of  time,  and  has 
accumulated  enough  data,  to  determine  definitely  some  points  at  least 
in  the  complex  question.  A  preliminary  account  of  the  first  part  of 
this  work  was  prepared  by  Mr.  L.  Paparelli,  formerly  assistant  in  charge 
of  viticulture  at  the  University,  and  Mr.  George  E.  Colby,  the  chemical 
assistant  in  charge  of  viticultural  work;  it  was  read  at  the  Indianapolis 
meeting  of  the  Society  for  the  Promotion  of  Agricultural  Science,  in 
August,  1890.  The  conclusions  then  reached  were  largely  tentative, 
because  of  the  relatively  small  number  of  determinations  then  available; 
they  have  since  been  greatly  extended  by  Mr.  Colby's  work,  and,  on 
the  whole,  the  conclusions  first  reached  have  been  closely  verified. 

Broadly  stated,  these  may  be  said  to  be  that  the  absolute  amounts  of 
nitrogen  in  wines  stand  in  no  direct  relation  either  to  intrinsic  excel- 
lence (as  has  been  repeatedly  affirmed)  or  to  the  keeping  qualities  of 
wines;  and  that  the  significance  of  the  nitrogenous  ingredients  of  wines 
must  be  sought  in  their  kind  and  not  in  their  total  amcJunts.  It  is 
intended  to  prosecute  this  part  of  the  research  as  time  and  means  will 
permit,  in  connection  with  the  data  already  obtained. 

While  there  can  be  no  question  of  the  propriety  of  removing  as  far  as 
possible  a  certain  portion  of  the  nitrogenous  matters  prior  to  fermenta- 
tion (usually  by  aeration  of  the  must),  and  while  there  can  be  little 
question  that  the  portion  thus  precipitated  contains  true  albuminoids,  it 
is  extremely  probable  that  a  large  but  variable  part  of  the  remaining 
nitrogen  is  contained  in  the  form  of  compounds  of  the  "amido"  class, 
which  are  not  affected  by  the  reagents  used  to  precipitate  albuminoids, 
but  are  well  known  to  serve  in  building  up  the  latter  for  use  in  plant 
tissues,  while  also  forming  an  intermediate  stage  in  their  final  breaking- 
down,  of  which  urea  is  the  last  link.  It  will  be  of  no  little  interest, 
theoretical  as  well  as  (probably)  practical,  to  determine  the  nature  of 
these  intermediate  substances  and  their  relation  to  the  nutrition  of  yeast 
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and  the  various  qualities  of  wines.  But  such  investigations  are  extremely 
difficult  and  complex,  requiring  both  ample  time  and  copious  resources 
to  be  carried  to  a  successful  issue.     (E.  W.  H.) 


The  nitrogenous  substances  in  wine,  and  the  part  they  play  in  fer- 
mentation and  diseases  of  wine,  have  heretofore  been  studied  by  many 
chemists.  In  a  country  like  California,  where  viticulture  takes  so,  im- 
portant a  place,  the  study  of  the  qualities  of  albuminoid  matters  in  the 
musts  and  wines  of  the  State  becomes  necessary  with  a  view  to  the 
possible  explanation  of  their  influence  on  quality  and  of  the  causes  of 
their  numerous  diseases;  above  all,  of  lactic  fermentation,  which  is  the 
most  common  trouble  of  California  wines.  This  is  the  more  important 
as  most  of  the  wines  attacked  by  lactic  fermentation  are  rebellious  to 
all  treatments  for  conservation;  pasteurizing  having  but  little  beneficial 
effect,  save  as  a  preventive  measure. 

We  have,  therefore,  begun  and  carried  on  the  study  of  the  question 
and  its  relation  to  the  condition  of  the  soil,  season,  growth  of  vines, 
temperature  of  fermentation,  etc. — data  which  influence  materially  the 
chemical  composition  of  musts  and  wines. 

Selection  has  been  made  of  the  characteristic  members  of  each  type  of 
grape  grown  at  the  various  culture  sub-stations  of  the  department,  and 
an  effort  has  been  made  to  represent  for  the  red-wine  varieties  all  the 
grape-growing  regions  of  California.  Doubtless,  had  the  work  been 
advanced  further  for  the  white-wine  varieties  of  grapes  the  results  would 
have  been  very  similar  to  those  here  given  for  the  red-wine  varieties. 

The  musts  examined  were  filtered  and  analyzed  by  the  Kjeldahl 
method  for  the  determination  of  nitrogen;  the  nitrogen  contained  in 
the  musts  and  wine  may  be  calculated  as  ''  albuminoids  "  by  use  of  the 
usual  coefficient  of  6.25.  Many  of  the  musts  examined  had  no  corre- 
sponding wine,  because  of  lack  of  enough  grapes  for  the  fermentation 
experiment. 

All  but  about  one  dozen  of  the  wines  reported  in  the  tables  below  were 
made  here  at  the  station;  a  description  of  the  methods  of  fermentation, 
age,  etc.,  will  be  found  in  the  part  of  this  report  relating  to  wines. 

Four  points  of  view  presented  themselves  primarily,  viz.: 

1.  The  difference  in  nitrogen  between  types  and  varieties; 

2.  The  influence  of  different  climatic  and  soil  conditions  upon  the 
nitrogen  of  the  musts; 

3.  The  changes  brought  about  by  the  vinification  of  the  musts  by  one 
and  the  same  method  of  treatment; 

4.  The  differences  that  may  result  from  the  different  methods  of  vini- 
fication in  one  and  the  same  as  well  as  in  different  musts. 

It  need  hardly  be  said  that  to  carry  out  such  investigations  for  a  large 
number  of  these  variable  and  inter-connected  data  with  all  their  various 
combinations,  would  form  the  work  of  several  lifetimes;  but  it  is  to  be 
hoped  that  in  the  course  of  research  some  guiding  principles  will  be 
evolved  that  will  materially  abridge  the  labors  of  the  analysts  and 
convey  important  practical  information  to  the  wine-maker. 

Table  A  illustrates  the  first  three  points  of  view.  Tables  B  and  C  aid, 
each  in  its  particular  place,  to  emphasize  and  clearly  separate  the  facts 
compiled  in  Table  A,    Table  D  shows  the  fourth  point. 
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TABLE    A. 


Determination  of  Nitrogen  (Reap.  "Albuminoids")  in  Samples  of  Filtered  Musts 
(Vintages  of  1889,  1890,  1891,  1892,  and  1893),  and  in  Samples  of  Wine  madx 
from  the  Sams  Musts. 

(Note.— R  placed  after  tbe  number  Indicates  wines  sent  for  examination.) 


!21 

0 

Variety  and  Place  of 
Production. 

< 

M. 

MUST. 

WINE. 

3 

"1 

f 

• 

25 

1 

a 
a 

il 

>  «p 

• 

2! 

§    ! 
a 

1 

>- 

u 

,      05 

Differences, 

Albuminoids 

in  Must  and 

Wine. 

a 

5» 

1 

Wig 

1820 

BORDEAUX  TYPE. 

Cabernet  Sauvignon. 
Amador  station 

1893 
1890 
1885 
18^7 
1889 
1890 
1890 
1891 
1889 
1890 
1892 
1890 
1894 
1891 
1893 

1890 
1891 
1891 

1890 
1891 
1890 
1H90 
1892 
1891 

1893 
1890 
1890 
1891 
1893 
1891 
1893 

1893 
1890 
1890 
1894 
1891 
1893 

1894 
1891) 
1890 
1890 
1893 
1891 

.025 
.082 

.156 
.513 

, 

1347 

Cupertino 

1632R 

GuDserville 

.041 
.067 
.057 
.037 
.035 
.049 
.089 
.042 
.038 

.256 
.356 
.356 
.243 
.219 
.306 
.556 
.262 
.237 

'3.10 
265 
2.60 
2.06 
3.23 
2.80 
2.78 
2.78 
2.86 

1.82 

1633R 

Gubserville.-- 

Gubservilie 

2.24 

1640R 

2.19 

1634  R 

Gubservilie _ 

L84 

1635  R 

Gubservilie 

Gubservilie. »>. 

...... 

LOS 

1636R 

1.76 

1113 

Mission  San  Jos^ 

.097 
.060 
.075 
.036 
.071 
.076 
.062 

.042 
.088 
.080 

.041 

.606 
.375 
.468 
.225 
.444 
.475 
.387 

.263 
.550 
.500 

.256 

.046 
.113 
.191 

8.2 
30.1 
493 

3.20 

1342 

1765 

Mission  San  Jos6 

Mission  San  Jos^ 

1.54 
t34 

1248 

Fresno 

2207 

Tulare 

Paso  Robles 

Paso  Robles 

Cabernet  Franc, 

Cupertino 

Mission  San  Jos6 

Paso  Robles 

1554 

1914 
1336 

.055 

.343 

.040 

11.3 

3.10 

1.80 

1522 



1559 

1331 

Oro8  Verdot. 
Cupertino 

"""*"* 

1631R 

Gubservilie >. 

.042 
.052 

.263 
.325 

3.02 
3.32 

1.06 

1382 

Mission  San  Jos^ 

.098 
.059 
.138 
.091 

.037 
.053 
.092 
.063 
.070 
.081 
.077 

.014 
.037 
.125 
.04! 
.079 
.060 

.064 
.066 
.102 
.063 
.141 
.092 

.613 
.368 
.862 
.669 

.231 
.330 
.577 
.393 
.437 
.506 
.481 

.087 
.231 
.782 
.256 
.493 
.375 

.400 
.413 
.638 
.394 
.881 
.575 

.288 

46.0 

1.63 

1250 

Fresno 

Tulare. 

1681 

1551 

Paso  Robles 

Malbeck. 

Amador  station 

Cupertino 

Mission  San  Jos€ 

Fresno 

2195 

1321 

••_>•• 

1303 

1475 

1797 

Tulare 

.053 

.331 

.106 

24.0 

"'3.80 

L39 

1489 

Paso  Robles 

1917 

Paso  Robles 

.047 

.294 

.187 

38.9 

3.30 

L42 

1836 

Tannat. 
Amador  station 

1389 

Cupertino 

Mission  San  Jos4 

1302 

.068 

.425 

.357 

45.7 

"3.60 

1.94 

2322 

Tulare 

1560 

Paso  Robles _.. 

"'.028" 

""162 

'"213 

"66*7* 

"idb 

1911 

Paso  Robles _.. 

.78 

2196 

Teinturier  male. 
Amador  station 

1283 

Cupertino 

.035 
.058 
.029 

.219 
.362 
.181 

.194 
.276 
.213 

47.0 
43.2 
54.1 

a28 

2.78 
3.20 

1.06 

1292 
1205 

Mission  San  Jos6 

Fresno  _ - 

2.08 
.90 

1943 

Tulare 

1497 

Paso  Robles 

.074 

.463 

.112 

19.6 

8.05 

2.42 
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Tablx  a— Continued. 


B 

B 
8* 


1823 
1073 
1276 
1058 
1294 
1228 
2209 
1866 


2197 

1281 

1637R 

1638R 

1296 

1706 

1443 

1846 


1367 
1504 
1258 
1799 
1226 
1480 


1819 
1332 
1508 
1910 
1224 
2005 
1480 


1808 
1280 
1269 
1212 
2309 
1558 


1832 
1290 
1298 
1446 
1620 
1557 
1868 


Variety  and  Place  of 
Prodaction. 


< 

O 


MUST. 


Oamai  TeifUurier. 

Amador  station 

Cupertino i 

Cupertino 

Mission  8an  Jos^ 

Mission  8an  Jos6 

Fresno 

Tulare 

Paso  Robles 


St.  Macaire. 

Amador  station  ... 

Cupertino — . 

GuDserville... 

Gubservilie.. 

Mission  San  Jos4.. 
Mission  San  Jo84.. 

Tulare 

Tulare 


BURGUNDY  TTPI. 

Pinot  de  Femand. 

Cupertino 

Mission  San  Jos^ 

Mission  San  Jos^ 

Tulare 

Fresno 

Paso  Robles 


1893 
1889 
1890 
1889 
1890 
1890 
1894 
1893 


1894 
1890 
1890 
1891 
1890 
1892 
1891 
1893 


Pinot  St.  George, 

Amador  station 

Cupertino 

M  ission  San  Jos^ 

M  ission  San  Job4 

Fresno 

Tulare 

Paso  Robles 

Meunier. 

Amador  station 

Cupertino 

Mission  San  Jos^ 

Fresno 

Tulare 

Paso  Robles 


*ChaucM  noir. 

Amador  station 

Cupertino 

Mission  San  Jo84... 

Tulare 

Tulare 

Paso  Robles 

Paso  Robles 


1890 
1891 
1890 
1893 
1890 
1891 


1893 
1890 
1891 
1893 
1890 
1893 
1891 


1893 
1890 
1890 
1890 
1894 
1891 


1893 
1890 
1890 
1891 
1892 
1^91 
1893 


-I 


.070 
.083 
.057 
.067 


.042 
.043 
.087 
.060 
.063 
.047 


.030 
.065 
.117 
.165 
.188 
J070 
.079 


o5 

p 


WINE. 


.016 

.100 

.047 

.294 

.080 

.600 

.o;« 

.244 

.089 

.556 

.082 

.513 

.041 

.266 

.056 

.350 

^070 

"438* 

.055 

.044 

.079 

.493 

.076 

.477 

.067 

.419 

.097 

.606 

.100 

.625 

.094 

.577 

.101 

.631 

.074 

.472 

.040 

.250 

.110 

.688 

.083 

.519 

.437 
.519 
.356 
.419 


.262 
.269 
.544 
.376 
.394 
.295 


.187 
.406 
.731 
1.031 
1.175 
.437 
.494 


9q 
P 

o 

a 
« 

p 


.019 
.023 
.049 
.044 


.043 


.024 
.034 
.046 
.023 
.026 


.041 


.050 


.019 


.033 


.056 


.105 
.038' 


ftp 

B 


Differences, 

Albuminoids 

in  Must  and 

Wine. 


p 


P 


to 


.121 
.142 
.307 
.273 


.268 


.150 
.212 
.287 
.142 
.163 


.266 


^13 


.119 


.207 


.152 


.227 


.245 


.200 


.296 
.181 


.221 


.812 


.132 


.230 


51.9 


45.4 


47.7 


57.1 


67.1 
52.6 


46.3 


50.0 


8.07 
2.58 
2.65 
3.08 


2.95 


3.08 
2.85 
3.00 
2.82 
3.20 


3.30 


3.10 


62.8 


52.6 


.345 


.656 
.237' 


.381 


.519 


52.0 


44.1 
62.6' 


3.30 


2.40 


2.45 


3.00 

"s'lo" 


*T3 
PO 

go 

<q3 


.62 

.85 

1.85 

1.10 


1.45 


.79 

L19 

1.53 

.82 

.80 


1.24 


1.61 


.59 


1.37 


2.-22 


3.60 
1.22 


*The  Chai3ch6  noir  is  classed  with  the  Burgundies  because  it  is  used  largely  in  the  make-up  of 
wines  sent  out  under  that  name. 
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Tablx  A^Continned. 


1 

1 

2J 

Variety  and  Place  of 
Productiou. 

< 

1 

MUST. 

WINE. 

1 

9 

r 

z 

1 

p 
a 

o 

o 

> 
SB 

1 

I      OD 

;  J 

55 

a:      < 

0 

o 
o 

1 

> 
a 

a 
& 

1    *^ 

Difference?, 
Albuminoids 
iu  Must  and      ' 
Wine.  ' 

1 

O  9 

> 

1 
1 

1 

f 

2199 

Robin  noir, 
Amador  station 

1894 
1890 
1890 
1893 
1890 
1894 
1891 

1890 
1890 
1891 

1894 
1889 
1890 
1890 
1889 
1890 
1891 
1893 
1891 
1893 

1894 
1891 
1890 
1x89 
1889 
1890 
1891 
1893 
1893 

1893 
1^93 
1890 
1891 
1891 
1892 

1889 
1890 
1891 
1891 
1^91 
1890 
1893 
1894 

.033 
.0-25 
.066 
.062 
.026 
.045 
.104 

.065 
".085 

.061 

".mi 

.088 

"'056 
.103 
.109 
.072 
.089 

.022 
.041 
.062 
.080 
.088 
,071 

.206 
.156 
.360 
.385 
.162 
.281 
.660 

.406 
'"63i 

.319 

"381" 
.651 

".344 
.643 
.6S1 

.450 
.546 

.137 
.256 
325 
.600 
A50 
.444 

W   M  W    *  W 

1284 

Cupertino ,-. 

1428 

Mission  San  Jos6 

Mission  San  Jo86 

Fresno 

-"■"*""   "  * 

1963 
1230 

.049 

.306 

.078 

20.3     2 

.60 

iii8 

2336 

Tulare. 

1562 

Paso  Robles ^--. 

BOUTHBBN  FRENCH  TYPX. 

Petite  Sirah. 
Cupertino . 

1278 

- --•  -  - 

1296 

Mission  San  Jo84... 

.062 

.826 

:::::.  s 

w45 

L60 

1492 

Paso  Robles ,.. 

2086 

Serine. 
Amador  station 

1147 

Cupertino  ._. .. .-. 

.035 

.229 

■ 

3 

JXt 

1.00 

1370 

Cupertino 

1341 

Mission  San  Jos^ 

.047 
.044 
.027 

"067 

.294 
.276 
.168 

.257 

46.9     3 
8 

.32 
.80 
.70 

'.20 

1.40 

1042 

Fresno 

1.15 

1242 

Fresno  _. .-. 

.176 
i62 

61.1     2 
38.4'    3 

1.00 

1438 

Tulare 

1814 

Tulare 

2.10 

1488 

Paso  Robles ... 

1895 

Paso  Robles 

.064 

.337 

.209 

39.3     a 

..30 

L66 

2174 

Mondeuse, 
Amador  station 

1605 

Los  Guilicos - 

.027 
.016 
.056 
.073 
.028 
.032 
.024 
.036 

.168 
.100 
.361 
.456 
.175 
.200 
.160 
.225 

.088 
.226 
.149 
.094 
.269 

34.1     3 
69.1      2 

sao    a 

17.0     2 

60.5     2 

2 

.85 
1.70 
>.05 
.87 
.58 
.56 
.30 
M 

.81 

1812 

Cupertino 

M 

1161 

Cupertino 

L86 

1142 
1334 

Mission  San  Jos6 

Mission  San  Jos^ 

2.60 
1.08 

1639R 

Gubserville 

Tulare 

1.25 

1888 

.056 
.068 

.044 

,056 
.095 
.077 
.171 
.140 

.045 
.0.36 
.037 

.oiy 

.029 
.0.% 
.076 
.042 

.350 
.425 

.275 
.350 
.696 
.481 
1.069 
.870 

.281 
.225 
.231 
.c06 
.179 
.218 
.475 
.262 

.200 
.200 

57.1      2 
47.1     a 

1.04 

1922 

Paso  Robles 

1.09 

1825 

Ciruaut. 
Amador  station 

2050 

Cuoertino                 — . 

1408 
1477 

Mission  San  Jos^ 

Paso  Robles 

Tulare  

.053 

.331 

.265 

44.4     2 

L68 

2.06 

1434 

.124 
.093 

.021 
.016 
.022 
.019 
.010 
.Oil 
J023 

.775 
.681 

.131 
.094 
.137 
.119 
.063 
.069 
.144 

.284 
.289 

.151 
.131 
.094 

.187 
.116 
.149 
.331 

27.4     a 

83.2  2 

53.3  S 
58.1      i 
408     S 
61.1      S 
65.3      2 
69.8     2 
69.6      '2 

[.80 
1.95 

1.70 
!.68 
;..15 
L65 
L46 
L32 
L30 

8.26 

1614 

Tulare 

8.10 

1069 

Mataro. 
A  mador  station 

.80 

12.55 
1696 
1609 

Amador  station 

Asti,  Sonoma  County 

Mountain  View 

J68 
.66 

.74 

1610 

San  Jos6 

.41 

1262 

Fresno 

.47 

1921 
2313 

Paso  Robles 

Tulare 

1.00 
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Table  A- 

ContinoBd. 

K 

^"iJj^ScVJr"' 

< 
S" 

1 

MOBT. 

WINE. 

s 

; 

2 

1 
i 

ff 

1 
1 

;0I1 
jOIO 

> 

11 

.069 
.063 

I 

11 
II 

18S9 

IS91 

irm 

IH90 
1890 
ISBl 
1892 
1893 
1081 

1893 

1H90 
1890 

1891 
1892 

1B92 

1881 

1890 
1890 
1890 
1891 
1891 
1893 

1S91 

1889 
1890 

\m 

1890 
1890 

Wii 

IStfJ 
lt»2 

1889 
1K90 
1889 
1890 

If^ 

1890 
1^90 
1891 
189'j 
1891 

1893 
1890 
1691 

.032 
.02« 
.OM 
.100 
.028 
.06S 
.065 

.wn 

.049 

sm 

.053 
.020 
.(W8 
•OHO 
.070 
.050 

.072 

.004 

.100 
.007 
.060 
.091 
.070 

.010 

.200 

!SI3 

.626 
.163 
.362 

!469 
.306 

.212 
.331 
.126 

.425 
.375 

.313 
M6 

.688 

iaoG 

.375 
!493 

.250 

.131 
.099 

66.6 
61.9 

lezs 

Aati,  Sonoma  County  .... 

Cupertino 

Mission  San  Job6 

.38 

1409 

.048 
,007 

'"031 
J535 
.033 

JOO 
.OM 

1219 

.206 

.326 
.119 

".212 

.100 

62.0 
72.4 

52"2 
63.4 
32.6 

3.08 
2.36 

"3'36' 

2.60 
2.60 

1.BS 

Qrenacht. 

Cupertino 

.016 

.094 

.031 

24.8 

3.02 

.60 

Tulare.... 

.041 

.256 

.119 

31.7 

3.90 

.028 
M6 

.176 
.281 

.138 
.169 

44,0 
87.5 

2J6 
3.35 

C&or. 

^M 

Pttit  Bomchtt. 

1378 

MiBBionHanJos* 

K«ano - 

Tulate 

/»2 

.326 

.300 

48.0 

3^2 

use 

.045 

.281 

sm 

26.1 

3.12 

\M 

.061 

.310 

.174 

36.3 

8.10 

Aramon. 

j015 
.033 

.046 
•OU 

.095 
.206 
.273 
.287 
.060 

";i69 

"4"5T 

3.50 
2.82 
2.67 
2JU< 
2J^2 

.060 

■"osi 

SP6 
.056 
.061 
.055 

.043 
.021 
.061 
.030 

.061 
.087 
.057 
.104 
.090 
.077 

.065 
.063 

.077 

.376 

"soe 

.219 

isai 
.344 

.269 
.131 
.381 
.187 

.381 
.356 

.mt 

.660 
.481 

.406 
.395 
.481 

1.18 

.219 
.160 

43.3 
68.3 

1639 

Tulsre 

.032 

.200 

.181 

47.3 

2.66 

1.20 

a»/and«i. 

.028 

.013 
.047 
.016 

.176 
.081 
.294 
.094 

,094 

.050 
.087 
,093 

34.9 
.'W.I 

22.9 
49.9 

3.07 
2.82 
3,50 
2.78 

1.34 

Fresno _ 

Blue  PoTt\Lguae. 

.64 

.042 

.025 

.262 
.166 

.282 
.200 

61.7 
66.1 

2AS 
3.08 

1.60 

1206 

Fresno 

.80 

.067 

.419 

.141 

26.4 

3.08 

2.20 

Rothgipfier  l,WhiU). 

1680 

Paao  RobleB 
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Tablb  A— Continued. 


2S 

Variety  and  Place  of 
Production. 

1 
1 
) 

' 

< 

9 

MUST. 

WINE. 

1 

25 

1 

-1 

a 

o 

a 

I 

.065 
.042      , 
.014 

.047      . 
.075 
.041      . 

.071      . 
.107 
.064      . 

.046 
.072 
.043      . 
.079 

.034 
.065 
.0o9 
.049     . 
.086 

.057 
.085 
.085 
.094 
.075 

.034 
.037 
.056 
.028 
.067 
.085 
.074  1 

.084 
.112 

.042 
.057 
.091 
.081 
.081 
.088 
.068 

> 

n  C 

d 
o 

& 

9 

»n 

.406 
.2.i2 

.087 

293 
468 
.256 

443 

668 
.400 

.281 
.450 
26S 
.493 

.212 
.406 
.369 
.306 
.637 

.356 
.631 
.406 
.5«7 
.468 

.212 
.231 
.350 
.175 
.419 
.531 
.462 

.525 
.700 

.262 
.356 
.669 
.506 
.608 
.650 
.425 

2 

1  ' 

s 

1 

> 

SB 

s 
o 

o. 

o 
►1 

DlfTerences, 
AlbumiiundH 
in  Musts  and      * 
Wine. 

td 

< 

9 

PS 

> 

I 

6 

9 

I 

o 

9 

1 

tof  Nltro- 
1 100  Body. 

121 

)R 

Marzemino. 
Cunertino 

1890 
1890 
1890 

1890 
1890 
1890 

1890 
1890 
1891 

1890 
1890 
1890 
1891 

1894 
1890 
1891 
1894 
1891 

1894 
1890 
1891 
1891 
1892 

i 

1893 
1894 
1890 
1890 
1891 
1893 
1893 

1890 
1891 

1891 
1>'90 
1890 
1890 
1891 
1892 
1891 

1368 

Mission  San  Jo86 

Fresno 

Oriiner  Velteliner {WhiU). 

CoDcrtino ... 

w  w  «•  «  w  «             m 

1231 

■ 

1306 



1346 
1208 

Mission  San  Jos^ 

Fresno 

.026 
.017 

.032 
.076 

.166 
.106 

.200 
.475 

.312 
.160 

.243 
.188 

66.6      2 
68.6      1 

54.8  2 

28.9  S 

.58 
.80 

.58 
.68 

.94 
.94 

1307 
1418 

• 

Kadarkas. 

Cupertino 

Mission  San  Jos^ 

1.24 
2.13 

1461 

Fresno  - ...... 

1400 

White  Vemaccia. 

Cupertino 

Mission  San  Jos^ 

1422 

1236 

Fresno 

Paso  Robles 

f 

1649 

2176 

NORTH  ITALIAN  TYPE. 

Freaa. 
Amador  station ,. 

1327 

Cupertino 

Fresno 

1469 

\ 

1... 

2318 

Tulare 

1653 

Paso  Robles 

Barbera. 

Asti,  Sonoma  County 

Cupertino 

Mission  San  Jos^.. 

2276 

1324 

1573 

.034     , 

,213 

.193 

47.7     3 

.25 

L04 

1446 

Tulare - 

1676 

Tulare  

.032 

.200 

.288 

57.3     3 

.20 

LOO 

1857 

NebbiolOy  or  Spanna. 
Amador  station    

2277 

Asti,  Sonoma  County 

Cunertino 

1401 



..._-. 

.-^ 

1286 

Cunertino 

1664 

Paso  Robles 

1954 

Paso  Robles 

.062 

.826 

.206 

3a8     2 

1.85 

1.83 

1958 

Paso  Robles 

1416 

Refoseo. 

Cupertino 

Mission  San  Jo86 

Orabb's  Black  Burgundy. 

Asti,  Sonoma  County  — 
Cupertino 

1684 

1526 
1318 

.056 

.028 
.030 
.041 

.850 

.175 
.187 
.266 

.850 

.087 
.189 
.313 

"60.6"    a 

33.3  2 

47.4  2 
65.0     a 

L45 

1.95 
'.78 
*.32 

1.62 

.94 

1.06 

1343 
1219 

Mission  San  Jos^ 

Fresno      _      _  ...- 

1.20 

1437 

Tulare 

1615 
1496 

Tulare...      

Paso  Robles 

.040 
.047 

.250 
.293 

.300 
.132 

64.6     a 
90.8     2 

.06 
.80 

1.38 
1.60 
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Tabls  A— Continued. 


8* 


1572 


1575 


1384 
1362 
1385 
2310 
1869 


2198 
1277 
1339 
1243 
1899 
1547 
20S3 


Variety  and  Place  of 
Production. 


i 

on 
o 


WINE. 


Dolceito, 
Asti,  Sonoma  County  .^. 

Barolo. 
Asti,  Sonoma  County  ... 

Bonarda. 

Cupertino 

Cupertino 

Cupertino 

Tu  are 

Paso  RobleSw 

Qto8  Mansenc. 

Amador  station 

Cupertino 


Mission  San  Jos€ 

Fresno 

Tulare 

Paso  Robles 

i^aso  Robles 


1891 
1891 


1890 
1890 
1890 
1894 
1893 


.049 


.064 


.055 
.055 
.067 
.071 
.070 


1893 

.034 

1890 

.056 

1890 

.087 

1890 

.060 

1893 

.088 

1S91 

.066 

1893 

.093 

.308 


.400 


.344 
.344 
.418 
.444 
.493 


.212 : 

.350 
.544 
.313 
.548 
.412 
J^2 


1 

Nitroge 

1 

> 

"IT 

»2 
0 

OB 

Differences, 
Albuminoids 
in  Must  and 

Wine. 

Body 

,  Per  Cen 
gen  In 

p 
o      1 

_r  L 

.027  '   . 
.033     . 

.023  j   . 

.035  i  . 

1 

I 

c 

t 

• 

t  of  Nltro- 
100  Body.. 

168 

.206 

144 
219 

.140 

.194 

.200 
.125 

45.4 
48.5 

58.1 
36.3 

2.60 

3.20 

2.58 
2.70 

1.30 

1.03- 

.85 
1.29- 

1 

i'645 

1 

1 

,281 

.212 

43.0 

2.80 

1.60 

,   .028 
.038 
.016 
.049 

.175 
.237 
.100 
.306 

.176 
.307 
.213 
.242 

50.0 
56.4 
68.0 
44.3 

2.82 

2.82 
2.95 
3.80 

.9a 

1.36 

.54 

1.29 

.049 

.306 

.276 

47.3 

2.85 

1.72 

EXAMINATION   OP  THE   MUSTS. 

Differences  between  the  Different  Types. — In  estimating  the  averages  for 
each  type,  no  regard  has  been  paid  to  season  or  locality  of  growth,  nor 
to  the  climatic  or  soil  conditions  of  individual  samples,  as  these  may  be 
considered  as  common  to  each  type.  In  this  table  the  arrangement  of 
types  is  from  highest  to  lowest  in  average  content  of  nitrogen. 

Bur^ndy,  33  samples 072 

Bordeaux,  55  samples 070 

North  Italian,  34  samples 066 

Southern  French,  61  samples 064 

Hungarian,  22  samples .060 

It  is  thus  seen  at  a  glance  that  the  Burgundy  and  Bordeaux  types 
are  nearly  equal  in  their  content  of  nitrogen,  and  that  while  the  varia- 
tion in  average  amount  of  nitrogen  in  the  musts  for  the  several  types  is 
quite  small,  the  Burgundy  and  Bordeaux  types  stand  highest,  while  the 
Hungarian  is  lowest  in  the  group. 

Differences  between  Different  Varieties, — In  the  five  types  chosen  for 
these  examinations  there  are  embraced  thirty-nine  varieties  of  grapes, 
each  variety  being  represented  by  samples  grown  under  varying  condi- 
tions; the  averages  may,  therefore,  be  regarded  as  fairly  comparable. 
They  are  arranged  in  the  following  table  in  order  of  highest  to  lowest: 
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AvBBAGs  Amount  or  Kitrogsn  in  Gbaps-Varietibb. 


Chauch^  noir,  7  samples 107 

HefoRCO,  2  samples .098 

Cinsaut,  6  samples .095 

Pinot  de  Pernand,  6  samples JOSH 

Teinturier  m&Ie,  6  samples 088 

Petit  Bouscbet,  6  samples .086 

Gros  Verdot,  .5  samples .085 

KadarkaSf  3  samples. .080 

Blue  Portuguese,  6  samples .079 

Petite  Sirab,  2  samples _ .075 

Pinot  St.  George,  7  samples.. 075 

Barbera,  5  samples 075 

Serine,  8  samples 074 

Crabb's  Black  Burgundy,  7 samples...    .072 

C^sar,  1  sample 072 

Cabernet  Franc,  8  samples 070 

Mai  beck,  7  samples 069 

Gros  Mansenc,  7  samples 069 

Rothgipfler,  3  samples 088 

Cabernet  Sauvignon,  9  samples .065 


Bonarda^  5  samples 065 

St.  Macaire,  6  samples _..   .063 

Barolo,  1  sample ..-    .061 

Tannat,  6  samples .060 

Gamai  Teinturier,  6  samples .060 

White  Vernaccia,  4  samples .060 

Mondeuse,  8  samples 059 

Fresa,  5  samples .058 

Meunier,  6  samples _..    .057 

Aramon,  7  samples.. .055 

Spanna,  7  samples .054 

Griiner  Velteliner,  3  samples __.   .054 

Carignane,  9  samples __-    .053 

Robin  noir,  7  samples .-.    .051 

Grenache,  7  samples .050 

Dolcetto,  I  sample _.    .049 

Mataro,  8  samples 043 

Marsemino,  3  samples 040 

Zinfandel,  4  samples 039 


In  this  table  we  have  the  two  well-known  varieties,  Chauche  noir  and 
Zinfandel,  standing  respectively  at  the  two  extremes,  and  the  former 
containing  nearly  three  times  the  amount  of  nitrogen  Ifound  in  the  Zin- 
fandel; their  respective  types  also  occupy  the  same  relative  position 
with  respect  to  that  grouping.  The  rest  of  the  table  speaks  for  itself  in 
showing  the  average  content  and  the  relative  position  of  the  varietiee 
with  respect  to  nitrogen. 

Differences  between  Individual  Samples, — In  this  comparison  the  effect 
of  varying  climatic  and  soil  conditions,  as  well  as  that  of  maturity,  is 
shown  in  the  very  great  differences  not  only  between  samples  of  different 
varieties,  but  in  some  cases  between  those  of  the  same  variety. 

In  glancing  over  the  table  as  it  stands  we  find  at  one  exlTeme  the 
Ghauohe  noir.  No.  1620,  from  Tulare,  with  the  highest  percentage  of 
nitrogen  in  its  must,  viz.,  0.188,  while  at  the  other  extreme  we  find  the 
Tannat  and  Marzemino,  Nos.  1835  and  1231,  with  bat  0.014%.  In  other 
words,  the  maximum  of  nitrogen  is  more  than  fourteen  times  greater 
than  the  minimum.  In  the  entire  list  of  209  there  are  but  19  which 
have  as  much  as  0.100%  of  nitrogen.  As  a  matter  of  interest  we  place 
in  order  the  ten  highest  and  lowest  respectively: 


Highest  iu  Nitiaeen. 


Xx)we8t  la  NUrogea. 


No.  1620. 
No.  1434. 
No.  1446. 
No.  1943. 
No.  1614. 
No.  16KI. 
No.  i:«2. 
No.  1298. 
No.  1584. 
No.  1382. 


Chauch^  Qoir .  .188 

Cinsaut 177 

Chauch^  noir WW 

Teinturier  mftle 141 

Cinsaut   140 

Gros  Verdot 138 

Tannat 125 

Chauch^  noir 117 

Refofico 112 

Pinot  St.  George 110 


No.  1525.  Carlgnane iOaB 

No.  12;i0.  Robin  noir /I26 

No.  IH20.  Cabernet  Baavignoti .025 

No.  1284.  Chaueh^  noir j026 

No.  2174.  Mondeuse 022 

No.  1267.  Zinfandel i021 

No.  1249.  Grenache .020 

No.  18'23.  Gamai  Teintarler ^16 

No.  1231.  Marzemino — J014 

No.  1885.  Tannat .014 


The  table  simply  shows  that  while  a  sample  such  as  the  Chauch^  noir 
may  stand  highest  in  the  amount  of  nitrogen  in  its  must,  another  sample 
of  the  same  variety  is  one  of  the  other  extremes.  Evidently,  other  causes 
or  conditions  than  mere  variety  influence  the  assimilation  of  nitrogen. 
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Seasonal  Variations  in  Nitrogen. — There  is  naturally  some  variation 
in  the  amount  of  nitrogen  absorbed  from  year  to  year  by  the  same 
variety  upon  the  same  soil,  and  the  extent  of  that  variation  for  some  of 
^he  varieties  is  shown  in  the  following  table: 

Tablb  Showing  Eztbsmb  Sbasonal  Variations  in  Onb  and  thb  Samb  Varibtt. 


No. 


1113 
1942 

1554 
1014 

1443 

1846 

1295 
1706 

1560 
1911 

1489 
1917 

1547 
2083 


1258 
1504 

1508 
1910 

1428 
1953 

1446 
1620 

1667 
1868 


1438 
1814 

1488 
1805 

1151 
1812 

1142 
1384 

1447 
1628 
1887 

1627 
1721 

19S9 
2000 

1436 
1639 


Variety. 


Locality. 


Vintage. 


Nitrogen 
Per  Cent 


Bordeaux  T)/pe, 

Cabernet  Saavlgnon 
Cabernet  Sauvignon 


Cabernet  Sauvignon  . 
Cabernet  Sauvignon  . 


St.  Macaire. 
St.  Macaire. 


St.  Macaire. 
St.  Macaire. 


Tannat. 
Tannat. 


Mai  beck. 
Malbeck. 


Gros  Mansenc 

Groe  Mansenc 

Burgundy  Type. 

Pinot  de  Pernand  ... 
Pinot  de  Pernand .. 


Pinot  St.  George 
Pinot  St.  George 

Robin  noir. 

Robin  noir 


Chanch§  noir 
Chauch^  noir 

Ghancb^  noir 
Chauch6  noir 


Southern  French  Type. 

Serine - .- 

Serine 


Serine 
Serine 


Mondeuse . 
Mondeuse , 

Mondeuse , 
Mondeuse 

Carignane. 
Carifniane. 
Carignane. 

Grenacbe  . 
Grenache  . 


Petit  Bouschet 
Petit  Bouacbet 


Mission  San  Jos4 
Mission  San  Jos^ 


Paso  Robles 
Paso  Robles 


Tulare 
Tulare 


Mission  San  Jos^ 
Mission  San  Jos^ 


Paso  Robles 
Paso  Robles 


Paso  Robles 
Paso  Robles 

Paso  Robles 
Paso  Robles 


Mission  San  Josd 
Mission  San  Jos^ 

Mission  San  Jos^ 
Mission  San  Jos6 

Mission  San  Jo86 
Mission  San  Jos^ 


Tulare 
Tulare 


Paeo  Robles 
Paso  Robles 


Tulare 
Tulare 


Paso  Robles 
Paso  Robles 


Cupertino 
Cupertino 


Mission  San  Jos^ 
Mission  San  Jos£ 


Tulare 
Tulare 
Tulare 


Paso  Robles 
Paso  Robles 

Paso  Robles 
Paso  Robles 


Aramon 
Aramon 


Tulare 
Tulare 


1889 
IM 

1891 
1893 

1891 
1893 

1890 
1892 

1891 
1893 

1891 
1893 

1891 
1893 


1890 
1893 

1891 
1893 

1890 
1893 

1891 

1892 

1891 
1802 


1891 
1893 

1891 

1893 

1889 
1890 

1889 
1890 

1891 
1H02 
1893 

1891 
1892 

1801 
1893 

1891 
1892 


.097 
.060 

.076 
.062 

.070 
.076 

.070 
.055 

.079 
.060 

.081 
.077 

J063 
.003 


.100 
.097 

j083 
.070 

.056 
.062 

.165 
.188 

.070 
X)79 


.103 
.109 

.072 
.089 

.080 
.052 

.068 
X)71 

.058 
.065 
.075 

.070 
.050 

.091 
.079 

.055 
.061 


Variation. 


[  .037 
.014 
[  .003 
[     .015 

\   joio 

# 

[     SXA 
[     .030 

[  .003 
[  .018 
\  J006 
.023 
.009 


[  .006 

[  .017 

[  .028 

\  .017 


( 


.017 


I     .020 
\     .012 


432 


UNIVERSITY   OF    CALIFORNIA. 


Tabls  .  Showiko   Extrxks  Skasonal  Variations   iv   Onb 

Variety— Continued. 


AND   THS   Saks 


No. 


Variety. 


1445 
1676 

1554 
1954 
1958 

1437 
1615 


1071 
1267 

1440 
1618 


North  Italian  Type. 

Barbera 

Barbera 

Nebbiolo,  or  Spanna 

Nebbiolo,  or  Spanna 

Nebbiolo,  or  Spanna 

Crabb*s  Black  Burgtindy 
Crabb's  Black  Burgundy 

Hungarian  Type, 

Zinfandel 

Zinfandel 

Blue  Portuguese 

Blue  Portuguese 


Locality. 


Vintage. 


Nltn^en 
Percent. 


Variation. 


Tulare 
Tulare 


I 


Paso  Robles  - 
Paso  Robles  . 
Paso  Robles  . 


Tulare 
Tulare 


Amador  station 
Amador  station 


Tulare 
Tulare 


1891 
1892 

1891 
1893 
1893 

1891 
1892 


1889 
1890 

1891 
1892 


.094 
.075 

.067 
.085 
.074 

.081 
.088 


.043 

mi 

.104 
.090 


.019 


\ 


\  ■ 


.018 


007 


[  .022 
[  .014 


About  four  fifths  of  the  varieties  of  musts  just  tabulated  above  show^ 
for  different  seasons,  very  little  variation  in  nitrogen  percentage.  The 
greatest  variation  occurs  in  the  Cabernet  Sauvignon — 0.037%  difference 
between  the  seasons  of  1889  and  1890,  grown  at  Mission  San  Jose.  The 
Gros  Mansenc  shows  the  next  largest  difference — 0.030%  for  the  years 
1891  and  1893,  at  Paso  Robles.  The  smallest  difference— 0.003%— is 
shown  in  the  St.  Macaire  of  the  years  1891  and  1893,  from  Tulare: 

Regional  Variations, — In  preparing  the  following  table,  showing  the 
results  by  regions,  we  have  taken  an  average  of  the  figures  for  nitrogen 
in  must  recorded  in  the  large  table  (A)  above,  where  more  than  one 
analysis  occurred  for  one  locality.  In  order  to  show  the  differences 
between  musts  of  the  same  varieties  of  grapes  grown  on  different  soils 
in  localities  differing  climatically,  we  have  tabulated  the  nitrogen 
results  according  to  the  agricultural  regions.  These  regions  are  fully 
described  in  the  Reports  of  1888-89  and  1892  of  this  station;  and  that 
part  of  the  description  relating  to  climate  and  soil  is,  in  part,  given 
here  in  the  following  quotations: 

*'  The  Bay  region  constitutes  a  climatic  as  well  as  a  hydrographic  and 
topographic  feature;  for,  insignificant  as  the  break  formed  by  the 
Golden  Gate  may  seem,  it  modifies  profoundly  the  climate  of  the  country 
lying  adjacent  and  opposite  to  it,  not  only  by  the  influence  of  its  cool 
tide-water,  but  as  well  by  the  corresponding  cool  lower  air-currents 
sweeping  through  it  almost  throughout  the  season,  and  carrying  with 
them  both  the  temperature  and  the  moisture  of  the  ocean,  both  modi- 
fied by  the  cold  Alaskan  current.  In  summer,  the  river  of  fog,  a  mile 
wide,  may  be  seen  flowing  in  steadily  through  the  Gate  in  the  afternoon, 
first  submerging  the  City  of  San  Francisco,  and  then  broadening  and 
sending  off  branches  right  and  left,  up  and  down  the  bay,  and  toward 
the  evening  reaching  the  opposite  shore  where  the  Contra  Costa  range 
forms  a  barrier  for  a  time.  *  *  *  The  direct  influence  of  this  cur- 
rent extends  about  ten  miles  each  way  on  the  opposite  shore,  causing  an 
exceptionally  low  summer  temperature,  which  fails  to  ripen  the  grape 
and  fig.  Mission  San  Jose  is  located  outside  of  this  fog  district  on  the 
east  side. 
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"  On  the  western  shore  of  the  bay  the  high  ranges  of  the  immediate 
coast  form  a  barrier  not  surmounted  by  a  considerable  portion  of  the 
summer  fogs ;  under  the  lee  of  these  a  warmer  summer  temperature 
prevails  on  the  bay  shore  slopes.  Cupertino  is  located  on  this  part,  and 
thus  does  not  wholly  lie  without  the  fog-influenced  district  of  the  west 
side  of  San  Francisco  Bay. 

"  The  Southern  Coast  Range  Valley  region  is  represented  by  the  Paso 
Robles  station,  on  the  east  side  of  the  main  Coast  Range,  outside  the  fog 
belt  of  the  coast  region,  at  an  elevation  of  nearly  1,000  feet.  This  locality 
represents  one  of  great  fluctuation  in  temperatures  (for  the  year  1892- 
93  the  mean  daily  range  in  temperature  was  30.18°).  The  atmosphere 
is  dry,  but  owing  to  altitude  the  rainfall  is  greater  (about  14  inches 
against  6  inches),  and  the  average  temperature  lower  than  in  adjacent 
I)ortions  of  the  great  valley. 

"  The  division  of  the  Great  Valley  region  traversed  by  the  San  Joaquin 
River  constitutes  about  three  fifths  of  the  whole.  The  climate  of  the 
San  Joaquin  Valley  stands  in  marked  contrast  to  that  of  the  immediate 
coast  of  California,  and  most  markedly  with  that  of  the  bay  region  con- 
tiguous to  the  Golden  Gate.  A  very  light  rainfall,  a  very  dry  atmos- 
phere, especially  in  summer  (mostly  below  50%  of  saturation),  and  a 
summer  temperature  which  by  the  thermometer  is  very  high,  but  which, 
in  consequence  of  the  dryness  of  the  air,  is  but  rarely  oppressive,  con- 
stitute the  main  factors  of  the  climate  of  the  interior  valley. 

"  The  climate  of  the  Sierra  Foothill  region  may  be  roughly  said  to  be 
similar,  as  to  temperature,  to  that  of  the  adjacent  portion  of  the  Great 
Valley  up  to  about  1,500  feet  in  its  northern,  and  up  to  2,000,  and  even 
more,  in  the  southern  part.  Here,  as  in  the  valley,  snow  lies  in  the 
winter  only  for  a  few  hours,  or  days,  if  it  falls  at  all,  and  the  fig  and  citrus 
fruits  flourish.  The  summers  are  warm,  the  temperature  very  commonly 
rising  into  the  nineties  in  the  daytime;  but,  owing  to  the  dryness  of 
the  air,  this  temperature  is  not  oppressive,  the  more  as  the  nights  are 
always  cool." 

Nitrogen  Contents  of  the  Soils  of  the  Several  Regions, — Nitrogen  occurs 
in  soils  in  several  combinations:  in  the  humus  in  organic  form,  in  the 
nitrates,  and  in  the  ammonia  and  ammoniacal  salts.  The  soils  of  the 
several  regions  have  been  examined  for  nitrogen  by  this  Station,*  with 
results  as  shown  in  the  following  table: 

KiTRoosN  IN  Soils  of  Vabious  Rbqions. 


Region. 


Humus  Nitro- 
gen, per  cent 
on  Soil. 


Sodium  Ni- 
trate, ready- 
formed. 


ai^rn^  Tp^/**i^ni«  J  Amador  County,  elate  soil 

Sierra  FoothUls J  Amador  County,  granitic  soil 


n^^t-^T^M^^  t  Fresno,  granitic  soil ... 

Great  Valley ^  Tulare,  fight  sandy  soil 


(  Mission  San  Jos6,  heavy  calcareous 


0.090 
0.100 

0.112  

0.062  0.087 


Bay -J      adobesoil 1        0.088 

(  Cupertino,  gravelly  clay  loam  soil..'        0.067 
Southern  Coast  Range  Valley  ...Paso  Robles,  sandy  loam  soil.j        0.100 


*"0n  the  Nitrogen  Contents  of  Soil  Humus  in  the  Arid  and  Humid  Regions,"  by 
E.  W.  Hllgard  and  M.  E.  Jaffa,  Report  of  Agricultural  Experiment  Stations,  California, 
1892-93-94,  page  66.  The  nitrogen  in  the  Cupertino  soil  has  recently  been  determined  by 
R.  A.  Qould,  of  the  Agricultural  Laboratory 
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Thus,  the  soils  upon  which  the  grapes  under  consideration  were  grown 
show  some  differences  in  soil  nitrogen,  especially  that  part  contained  in 
the  organic  form — that  is,  in  the  humus.  The  soils  from  Amador, 
Fresno,  Paso  Robles,  and  Mission  San  Jose  all  carry  in  the  neighbor- 
hood of  0.100%  of  organic  nitrogen.  Those  of  Cupertino  and  Tulare 
resemble  each  other  in  this  respect,  having  upward  of  0.060%  of  organic 
nitrogen.  But  the  Tulare  soil  possesses,  in  addition  to  its  organic  nitro- 
gen, a  supplement  of  nitrogen  in  the  form  of  sodium  nitrate  (0.067% 
equivalent  to  0.011%  of  nitrogen),  wherein  it  differs  from  the  soils  of  all 
the  other  regions.  The  introduction  of  the  subject  of  soil  nitrogen  at 
this  point  is  not,  of  course,  to  enforce  any  hard  and  fast  rules  relating 
to  its  influence  upon  grapes,  because  the  data  are  insuflicient  and  the 
whole  subject  is,  as  yet,  a  study. 
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A  study  of  the  figures  in  the  table,  as  a  whole,  shows  that  the  musts  of 
grapes  from  Mission  San  Jos^  (Bay  region)  and  Tulare  (Great  Valley) 
are  the  highest  in  nitrogen;  those  from  Paso  Robles  in  the  Coast  Range 
Valley  stand  second;  those  from  Cupertino  (on  the  west  side  of  the  Bay 
region)  and  those  from  Fresno  (in  the  Great  Valley)  are* third,  while 
those  from  Amador  (of  the  Foothills  region)  are  the  lowest  in  nitrogen. 
This  is  shown  in  the  following  table: 


Must. 


Mission 
San  Job6. 


Tulare.      Paso  Robles. '  Cupertino,  i     Fresno. 


Amador 
Station. 


Ciros  Verdot 

Tannat 

-Chaach^noir... 

Hobin  noir 

Petite  Sirah.... 

Aramotf. 

BiuePortugaese 


.008 
.126 
.117 
.050 
.088 
.081 
.089 


.188 
.041 
.176 
.045 
.106 
.058 
.007 


.001 
.070 
.074 
.104 
.081 
.056 
.077 


.041 
.037 
.065 
.026 
.061 
.060 
.061 


.060 


.026 
.065 
.036 
.057 


.014 
.030 
.033 
.061 
.040 


It  is  interesting  to  compare  results  between  Mission  San  Jose  and 
Cupertino,  two  points  comparatively  few  miles  from  each  other  in  the 
«ame  valley  or  Bay  region,  but  situated  respectively  on  the  east  and 
west  side,  and  which  possess  some  climatic  differences. 

Of  the  thirty-two  different  varieties  of  musts  analyzed  from  these 
places,  those  from  Mission  San  Jose  contain  the  highest  percentage  of 
nitrogen  in  all  but  five  samples,  viz.:  Cabernet  Sauvignon,  Pinot  St. 
George,  Mataro,  Marzemino,  and  Barbera.  In  many  instances  the  per- 
centage of  nitrogen  is  twice,  and  sometimes  three  times,  that  found 'in 
the  Cupertino  samples. 

It  might  be  expected,  too,  that  the  Fresno  soil,  situated  as  it  is  in  the 
hot  climate,  where  nitrification  is  most  intense,  would  yield  musts  con- 
taining at  least  as  much  nitrogen  as  those  from  Tulare,  in  the  same 
region.  But  the  figures  do  not  bear  this  out.  Tulare  musts  rank  in 
nitrogen,  in  almost  every  variety,  far  above  those  from  Fresno. 

These  differences  cannot  be  explained  by  the  facts  heretofore  given 
relating  to  the  soil  nitrogen,  for  we  find  that  both  the  light,  sandy  soil 
of  Tulare  and  the  heavy  adobe  of  Mission  San  Jose  have  relatively 
small  amounts  of  soil  nitrogen  to  produce  grape  musts  which  are 
richest  in  nitrogenous  matters.  The  foothill  granite  soil,  with  quite  as 
much  soil  nitrogen  as  either  the  loamy  soil  of  the  Coast  Range  valleys  or 
the  granite  soil  of  Fresno,  fails  in  nearly  every  case  to  produce  musts  which 
even  approach  in  nitrogenous  matters  those  of  the  above  districts.  The 
foothill  station  soil  in  other  respects,  too,  gives  rather  poor  results  with 
grape-varieties.  The  soil  seems  to  be  too  dry  to  give  good  crops.  From 
these  facts  before  us,  it  seems  that  the  nitrogen  withdrawn  by  grapes 
and  held  in  their  musts  does  not  stand  in  any  direct  relation  to  the  total 
of  the  nitrogen  contained  in  the  soil  itself. 

European  Analyses. — Some  nitrogen  determinations  in  musts  from 
grapes  grown  in  Europe  have  come  under  our  observation.  We  give 
below  part  of  the  results  obtained  from  those  grown  at  the  St.  Michele 
Experiment  Station,  in  Austria,  and  reported  in  "Landw.  Versuchs. 
Stationen  Nos.  36  and  41,  Uber  den  Gehalt  an  stickstoffhaltigen 
Substanzen  in  Trauben  aus  dem  Anstaltsgute  in  St.  Michele,"  by  E.  Mach 
and  K.  Portele. 
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NiTROQBN  IN  Euro  PEAK  AND  CALIFORNIA  MuSTS. 


1 


Vintage. 


*AnBtriaii 
Masts. 


California 
Musts. 


Nitrogen 
Per  Cent. 


Nitrogen 

Per  Cent 

(Arerage). 


Cabernet  Sauvignon _ .;    ,   1891 

Cabernet  Sanvignon 1889 

Cabernet  Sauvignon 1889 

Carbemet  Franc 1889 

Cabernet  Franc... 1888 

Merlot 1889 

Blauer  Burgunder  (Pinots) '        

Kadarkas '  1889 

Kadarkas 1888 

Lagrain 1889 

Lagraln 1888 


.049 
.049 
.060 
.063 
.046 
.037 
.056 
.045 
.027 
.056 
.036 


.065 
.070 


.081 
.080 


*Landw.  Versacbs.  Btatlonen  (No.  41, 1892). 

It  will,  of  course,  be  borne  in  mind  that  the  California  grapes  were  not 
fertilized,  while  those  at  the  Austrian  station  were,  though  perhaps  not 
more  than  would  offset  the  natural  richness  of  our  soils.  Still,  the  Austrian 
varieties  hardly  show,  on  the  whole,  as  much  nitrogen  as  do  our  Cali- 
fornia musts.  We  notice,  however,  in  the  work  referred  to,  that  some 
of  the  Eastern  American  grapes  grown  at  St.  Michele  yield  some  pretty 
high  nitrogen  percentages;  namely,  Jacquez  (Lenoir),  with  0.081%,  and 
Herbemont,  with  0.091%. 

EXAMINATION   OF   THE   WINES. 


Of  the  one  hundred  and  thirteen  wines  studied  for  this  investigation 
and  shown  in  Table  A,  quite  one  hundred  were  made  in  the  viticultural 
cellar  at  this  station;  the  remainder  are  marked  as  sent  for  examination. 
These  station  wines  were  all  analyzed  at  the  same  age — from  four  to  six 
months  from  making,  or  after  being  racked  the  second  or  third  time. 
Their  condition  at  that  age,  as  recorded  in  this  and  previous  viticultural 
reports,  was  generally  goody  the  wines  being  bright,  i,  e.y  having  become 
cleared. 

Nitrogen  in  Wines — Differences  between  Different  Types, — The  following 
table  shows  how  the  wines  of  the  different  types  compare  in  their 
averages  in  nitrogen  contents.  Alongside  of  these  we  give  the  figures  for 
the  corresponding  musts: 


WINE. 


MUST. 


Type. 


Number 
of  Analyses. 


Nitrogen 
Per  Cent. 


Number 
of  Analyses. 


Nitrogen 
Per  Cent 


Nitrogen 
Lost  during 
Fermenta- 
tion. 
Per  Cent. 


Bordeaux 

Burgundy 

Soutnem  French 

Northern  Italian 

Austrian  and  Hungarian 


36 
7 
44 
15 
11 


0.043 
0.044 
0.087 
0.037 
0.036 


56 

0.070 

38.50 

33 

0.072 

88.80 

61 

0.064 

42.20 

34 

0.066 

43.60 

22 

0.060 

40.00 
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The  Bordeaux  and  Burgundy  types  of  wines  lead,  as  do  their  musts, 
in  nitrogen.  The  other  types — Southern  French,  North  Italian,  and 
Hungarian — show  small  differences  between  themselves,  and  here,  again, 
they  resemble  their  corresponding  musts. 

Differences  between  Varieties. — Comparing  the  averages  of  the  varieties 
we  find  the  Cinsaut,  with  its  0.090%,  and  the  Chauche  noir,  with  0.071%, 
to  rate  highest,  as  is  shown  in  the  follovring  table,  in  which  nine  of  each 
extreme  are  given: 


Highest. 


Lowest. 


Variety. 


Wine.  I  Mnst.  h 


Variety. 


Wine.  I  Must 


Cinsaut  w 090 

Chaach^  noir 071 

Refosco .066 

Cabernet  Sauvignon 056 

Gamai  Teinturier 065 

Kadarkas 054 

Nebbiolo  or  Span  na 062 

PetiteSirah 052 

Pinot  de  Pernand  - 050 


.132 
.128 
.112 
.073 
.069 
.089 
.085 

"ioo" 


Bonarda 033 

Aramon 029 

Grenache .028 

Dolcetto .027 

Zinfandel 026 

Pinot  St.  George 026 

Carignane .026 

Velteliner .021 

Mataro I   .017 


.063 
.059 
.043 
.049 
.039 
.055 
.053 
.058 
.041 


It  is  worthy  of  note  that  in  the  vinification,  the  Cinsaut  lost  campara- 
tively  little  of  its  nitrogen,  while  the  Chauche  noir  lost  one  third,  and 
the  Refosco  still  more.  In  the  varieties  vrith  low  nitrogen  percentages 
the  proportionate  loss  is  still  greater  in  some  instances.  Thus,  the 
Griiner  Velteliner  and  the  Carignane  have  fallen  more  than  one  half, 
while  of  the  Pinot  St.  George  but  one  third  of  the  original  remains. 

Differences  between  Individual  Wines. — It  does  not  follow,  as  a  matter 
of  fact,  that  the  musts  that  contain  the  highest  amount  of  nitrogen  would 
give  a  wine  which  also  ranks  highest  in  the  same;  for  the  loss  in  vini- 
fication is  unequal  for  the  different  samples.  This  is  shown  in  the 
following  table,  in  which  ten  samples  at  each  extreme  of  nitrogen  per- 
centages have  been  compiled  from  the  large  general  table  first  given: 


Highest. 


Lowest. 


Variety. 


Wine. 


No.  1434.  Cinsaut 124 

No.  1620.  Ciiauch^noir 105 

No.  1614.  Cinsaut 093 

No.  1113.  Cabernet  Sauvignon.    .089 

No.  1418.  Kadarkas 076 

No.  1497.  Teinturier  male-.-      .074 

No.  1142.  Mondeuse 073 

No.  1302.  Tannat 068 

No.  1814.  Serine 067 

No.  1618.  Blue  Portuguese  e---    .067 


Must 


.171 
.188 
.140 
.097 
.107 
.092 
.088 
.125 
.109 
.090 


Variety. 


Wine.  Must. 


No.  1243. 
No.  1189. 
No.  1255. 
No.  1253. 
No.  1257. 
No.  1252, 
No.  1246. 
No.  1189. 
No.  1526. 
No.  1251. 


Carignane 


Gros  Mansenc '   .016 

Aramon '   .015 

Mataro .015 

Zinfandel i   .015 

Zinfandel .j  .013 

Mataro i   .011 

Aramon..- Oil 

Aramon '   .010 

Carignane 010 


.007 


.050 


.036 
.030 
.021 
.035 
.085 


.026 
.026 


The  difference  between  the  two  extremes  represented  by  Cinsaut  and 
Carignane,  respectively,  is  very  great,  the  latter  having  but  about  one 
eighteenth  as  much  nitrogen  as  the  former.    The  great  majority  of  the 
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one  hundred  and  thirteen  samples  of  wines  examined  contain  less  than 
0.050%  of  nitrogen. 

Variations  by  Seasons, — It  is  interesting  to  note  the  differences  in 
nitrogen  contents  that  occur  in  wines  from  grapes  of  the  same  variety 
grown  on  the  same  plot  in  two  consecutive  seasons,  and  for  convenience 
of  comparison  some  of  these  are  presented  in  the  following  table: 


Nitrogen  of  Somb  Varibtibs  of  Winb  from  Gbapbb  Grows  on  Samb  Plot  in 

DiFFERBNT   YbABS. 


No. 


Variety. 


Locality. 


Vintage.  '  S?,^!??    Variation. 


Per  Cent. 


1113  I  Cabernet  Sauvignon. 
1342    Cabernet  Sauvignon. 


1296 
1706 

1058 
1294 

1042 
1242 

1151 
1312 

1142 
1334 

1069 
1256 

1628 
1887 


St.  Macaire. 
St.  Macaire. 


Gamai  Teinturier 
Gamai  Teinturier 


Serine 
Serine 


Mission  San  Jo86 

Mission  San  Jos6 

Mission  San  Jos6... 
Mission  .San  Jos^ . . . 

Mission  San  Jos^ ... 
Mission  San  Joa^... 


Fresno . 
Fresno 


Mondeuse 
Mondeuse 

Mondeuse 
Mondeuse 


Mataro. 
Mataro. 


Cupertino. 
Cupertino 


Mission  San  Jos^... 
Mission  San  Jos4... 


Amador  station. 
Amador  station 


Carignane. 
Carignane. 


1189  ;  Aramon 
1414  I  Aramon 


Tulare 
Tulare 


Cupertino 
Cupertino 


1176 
1377 

1071 
1257 

1096 
1263 


Aramon 
Aramon . 


Zinfandel 
Zinfandel 

Zinfandel 
Zinfandel 


Mission  San  Jo86 
Mission  San  Jos^ 


Amador  station 
Amador  station 


Fresno 
Fresno 


1889 
1890 

1890 
1892 

1889 
1890 

1889 
1890 

1889 
1890 

1889 
1890 

1889 
1890 

1892 
1893 

1889 
1890 

1889 
1890 

1889 
1890 

1889 
1890 


.089 
.042 

.023 
.026 

.049 
.044 

.044 
.027 

.056 
.016 

.073 
.028 

.021 
.015 

.031 
.035 

.015 
.033 

.042 
.046 

.028 
.013 

.047 
.016 


.047 
.003 
;-  .006 
[     .017 


r 


.040 
.046 
.006 
:-  .004 
[  .018 
.004 
.015 
.032 


As  with  the  musts,  so  we  find  with  the  wines  that  the  variations  in 
nitrogen  between  two  seasons  for  the  same  grape  is  in  some  cases  very 
great  and  in  others  quite  small.  This  is  most  noticeable  in  the  Aramon, 
which  at  Cupertino  differed  by  0.018%  for  the  seasons  of  1889  and  1890, 
while  at  Mission  San  Jose  for  the  same  seasons  the  difference  was  onlv 
0.004%  of  nitrogen.  The  Mondeuse,  on  the  contrary,  shows  about  equal 
differences  (0.040%  and  0.045%)  for  each  of  those  localities.  The  Zin- 
fandel also  has  a  greater  variation  at  Fresno  than  at  Amador. 

Effect  of  Nitrogen  on  the  Keeping  Quality  of  Wines. — The  wines  re- 
ported in  the  tables  above  were  all  made  in  the  same  manner;  namely, 
by  fermentation  in  open  tanks,  but  covered  with  a  floating  cover  and 
stirred  twice  a  day,  the  outside  temperature  being  kept  at  75°  F.     We 
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have  already  noted  the  differences  between  the  different  types  of  wines 
and  their  corresponding  musts,  but  without  reference  to  the  keeping 
ijualities  of  the  wines.  The  types,  from  records  here,  when  considered 
from  the  latter  point  of  view,  may  be  classified  again:  Bordeaux,  good 
keepers;  Burgundy,  not  very  good;  Southern  French,  only  fair,  on  the 
whole;  North  Italian,  keeps  very  well,  as  far  as  known;  and  the  Hun- 
garian, rather  well.  We  find  that  the  Bordeaux  and  Burgundy  wines, 
which  represent  the  extremes  of  both  good  and  poor  keepers,  have  in 
vinification  each  retained  the  largest  part  of  their  original  nitrogenous 
matters.  While  the  other  types,  viz.:  Southern  French,  North  Italian, 
and  Hungarian,  which  are  better  than  the  Burgundy,  have  also  retained 
about  the  same  amount  of  their  original  nitrogen. 

Among  the  varieties  the  Ginsaut,  0.090%,  and  Chauche  noir,  0.071%  of 
nitrogen,  which  are  not  rated  as  good  keepers,  average  the  highest  in 
nitrogen-holding  power,  although  having  lost  respectively  «31.8%  and 
44.0%  of  their  initial  nitrogen. 

The  Cabernet  Sauvignon,  Refosco,  Gamai  Teinturier,  and  Spanna, 
with  next  highest  nitrogen  content,  are  all  good  keepers;  the  Petite 
Sirah,  an  exception  to  its  type  in  being  a  good  keeper,  ranks  with  these 
in  its  nitrogen. 

Of  the  wines  retaining  0.050%  of  nitrogen  (corresponding  to  0.312% 
of  albuminoids),  the  poor  keepers  are  predominant,  as  represented  by 
Pinot  de  Pernand,  Robin  noir,  Serine,  Petit  Bouschet;  and  the  Tein- 
turier male,  Verdot,  and  Tannats  representing  the  better  class. 

The  low  nitrogen-holding  varieties  of  wine  (averages)  are  easily  seen 
to  be  mostly  in  the  class  of  wines  with  poor  keeping  qualities,  as  repre- 
sented by  the  Pinot  St.  George,  Carignane,  and  Grenache;  however,  the 
Zinfandels,  good  keepers,  come  in  just  at  this  point. 

Of  the  individical  samples  we  find  that  both  the  highest  and  the  lowest 
nitrogen-holders  belong  to  the  class  of  wines  of  poor  keeping  qualities: 
The  Cinsaut,  No.  1434,  retained  0.124%  of  nitrogen  or  0.758%  of  albu- 
minoids; the  Chauche  noir.  No.  1620,  0.105%  of  nitrogen,  corresponding 
to  0.656%  of  albuminoids.  These  have  about  ten  times  more  albuminoids 
than  the  Carignane  (Nos.  1251  and  1525),  Mataro  (No.  1252),  Aramon 
(Nos.  1246  and  1189),  and  Pinot  St.  George  (No.  1819),  all  with  0.010% 
of  nitrogen  or  0.063%  of  albuminoids;  these,  too,  are  poor  keepers,  or 
hard  to  keep  until  full  maturity  without  special  precautions.  No.  1312, 
Mondeuse,  with  0.016%  of  nitrogen  or  0.100%  of  albuminoids,  is  an 
exception  to  its  type,  in  being  a  good  keeper;  No.  1243,  Gros  Mansenc, 
with  the  same  amount  of  nitrogen,  keeps  well  also. 

The  large  number  of  wines  intermediate  between  the  extremes  just 
discussed  are  quite  evenly  distributed  between  good  and  only  fair  keep- 
ers; occasion  to  study  them  more  fully  will  be  taken  when  we  refer  to 
the  influence  of  locality  upon  their  nitrogen  contents. 

From  the  foregoing  we  are  able  to  emphasize  our  first  conclusion:  that 
the  inference  is  rather  against  the  significance  of  the  amount  of  nitrogen 
present  as  controlling  the  keeping  qualities  of  wines.  This  is  shown 
especially  in  samples  of  the  Mondeuse,  which,  in  3889,  had  a  high 
content  of  nitrogen,  and  in  1890  a  very  low  percentage,  and  yet  their 
records  show  that  they  were  in  each  case  both  very  fair  keepers.  The 
influence,  so  far  as  it  goes,  probably  lies  more  in  the  direction  of  the 
quality  than  of  the  quantity  of  nitrogenous  ingredients. 
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Influence  of  Locality. — For  the  purpose  of  considering  the  influence  of 
locality  upon  the  nitrogen  held  in  wines  of  the  same  and  different  varie- 
ties, we  group  them  according  to  regions  in  the  accompanying  large 
table,  which  shows  the  nitrogen  per  cent  in  the  must  and  the  wine,  and 
the  differences  between  the  must  and  the  wine  expressed  in  figures  for 
absolute  amount,  and  per  cent  upon  original  nitrogenous  contents. 

The  differences  in  the  nitrogenous  matters  of  the  musts  and  wines  for 
localities  may,  for  convenience,  be  stated  in  this  general  way,  from  the 
results  shown  by  the  table:  The  wines  of  the  Foothills  region  (average  of 
6  samples)  have  lost  50%  during  fermentation,  those  of  the  Valley  (aver- 
age of  27)  41.90%,  of  the  Bay  (average  of  44)  46.80%,  and  of  the  Coast       1 
(average  of  15)   43.60%  of  their  initial  nitrogen.      However,  as  these       ' 
figures  relating  to  wine  are  based  upon  extremely  variable  results  for       | 
the  different  regions,  even  the  differences  between  the  same  wines  grown 
in  any  one  locality  are  notable,  so  that  it  becomes  quite  necessary  to        , 
examine  some  of  the  results  carefully. 

Take,  for  instance,  the  Teinturier  m&le  from  the  three  greater  districts; 
we  find  the  Coast  sample  of  wine.  No.  1497,  to  have  been  deprived  of 
19.50%  of  its  original  nitrogen  during  fermentation,  as  against  43.20  ' 
for  the  Bay  wine,  No.  1292,  and  54.10%  for  the  Valley  wine,  No.  1205.  ■ 

The  Gros  Mansenc  of  the  three  regions,  on  the  whole,  offers  an  exam- 
ple of  rather  similar  figures  in  loss  of  nitrogenous  matters,  viz.:  Valley, 
56%;  Bay,  53%;  Coast,  nearly  48%.  The  Chauche  noirs  from  Bay  and 
Coast  Range  valleys  have  parted  with  rather  more  nitrogen  than  the 
Valley  wine,  for  they  show  a  little  over  50%  loss  as  against  44.10%;  the 
must  of  the  Chauche  noirof  the  Valley  contained  0.108%  of  nitrogen,  that 
from  the  Bay  0.117%,  and  that  from  the  Coast  Range  valleys  0.079% — 
all  high  quantities. 

The  Serine  wines  of  the  various  localities  are  rather  constant  than 
otherwise  in  loss  of  nitrogenous  matters,  as  witness:  Coast,  42.50%;  Bay, 
46.90% ;  and  Valley,  average,  45.0% — with  quite  similar  and  high  amounts 
in  their  musts. 

The  Mondeuse  wines  from  the  Bay  region  are  very  erratic,  losing  all 
the  way  from  17%  to  60%  of  nitrogenous  matters,  but  averaging  about 
50%,  as  against  57%  for  the  Valley  and  47%  for  the  Coast  Range  valleys. 

The  Mataros,  with  the  exception  of  those  of  the  Coast  Range  valleys, 
began  fermentation  with  quite  similar  amounts  of  nitrogenous  matters, 
and  yielded,  in  the  end,  wines  with  some  variations  for  the  separate 
regions;  the  Foothill  and  Bay  musts  have  lost  about  56%,  the  Valley 
and  Coast,  each  upward  of  69%. 

Of  the  Aramons,  the  Valley  samples  of  wine  have  lost  the  largest 
amount  of  nitrogenous  matters  during  fermentation,  averaging  over 
57%  loss;  the  Bay  and  Coast  lots  have  retained  more  of  the  ingredients, 
having  lost,  respectively,  43.30%  and  45%.  Crabb's  Black  Burgundy 
(Refosco)  shows  the  Coast  wine  to  hold  much  more  nitrogenous  matter 
than  the  Bay  or  Valley  wines  of  this  name;  and  we  may  call  attention 
to  the  fact  that  the  Bay  district  presents  rather  wide  ranges  in  nitrogen 
of  musts,  and  also  in  amount  of  nitrogen  retained  after  fermentation. 

The  Zinfandel  wines  from  the  Valley  differ  greatly  in  nitrogen  elimi- 
nated during  fermentation,  No.  1098  having  lost  about  one  fourth  and 
No.  1253  just  one  half;  the  Foothill  wines,  on  the  other  hand,  show 
more  uniform  loss,  and  average  36.70%  loss. 

Thus  it  appears  that  in  carrying  this  work  forward  we  have  found 
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abundant  examples  to  verify  the  earlier  statements  in  regard  to  the 
influence  of  climate  and  soil  upon  the  nitrogen  contained  in  grape  musts, 
viz.:  "that  while  climate  exerts  a  material  influence  upon  the  nitrogen 
contents  of  all  grape  musts,  and  especially  upon  the  loss  of  nitrogen  in 
vinification,  a  very  great  influence  must  also  be  ascribed  to  the  soil, 
although  the  differences  are  not  equal,  or  proportional,  in  different  grape- 
varieties.  It  does  not  appear  that  the  total  amount  of  nitrogen  present 
in  grape  musts  bears  any  direct  relation  to  the  known  keeping  qualities 
of  the  wines,  whether  we  compare  different  varieties,  or  the  same  variety 
from  different  localities."  And  until  we  have  determined  in  what  con- 
dition the  nitrogen  exists  in  wines,  it  is  impossible  to  specify  the  influence, 
if  any  exists,  that  nitrogenous  matters  have  upon  the  conservation  of 
wines.  The  subject  is  an  exceedingly  complicated  one,  because,  as  yet, 
there  is  no  reliable  method  for  the  separation  of  the  various  nitrogenous 
bodies  known  as  "  albuminoids,"  peptones,  amides,  etc. 

THE   INFLUENCE   OP  DIFFERENT  METHODS   OF   VINIFICATION   UPON   THE 

NITROGENOUS   CONTENTS   OF   WINES. 

This  is  illustrated  in  the  results  given  in  the  following  table.  Theses 
experiments,  an  account  of  which  was  published  separately  in  1888  (see 
"Report  of  Experiments  on  Methods  of  Fermentation"),  showed  amazing 
differences  in  composition  as  the  result  of  varying  the  methods  of  vini- 
fication. Without  entering  upon  the  details  of  these  methods,  some 
salient  points  may  be  mentioned. 

The  material  employed  was  Carignane  grapes  from  Mission  San  Jose, 
Alameda  County,  the  locality  which  in  the  preceding  discussion  has  been 
found  to  produce  wines  so  exceptionally  rich  in  nitrogenous  compounds. 
It  did  not  belie  its  reputation  with  the  Carignane  used,  which,  when 
vinified  according  to  our  usual  method  (in  open  tank  with  floating  cover 
and  twice-daily  stirring,  and  outside  temperature  of  75°  F.),  showed 
0.081%  of  nitrogen  against  0.011%  found  in  the  wine  of  the  same  grape 
grown  in  Amador  County — an  enormous  difference. 


TABLE  D. 
Dbtsrxikation  of  Nitsogxn  {Resp.  "Albuminoids")  in  Winks  (Cabionane,  agb  2)^2 

YBARS)  FROM  EXPBRIMBNTAL  FERMENTATIONS,  VlNTAGB  OF  1887.* 


796 
787 
788 
789 
790 
791 
792 
793 
794 
796 


Mode  of  Fermentation. 


P. 


Floating  cover,  twice-daily  stirring,  90°-95° 

Floating  cover,  twice-daily  stirring 

Single  frame,  near  top  of  mash 

Single  frame,  near  middle  of  mash 

Single  frame,  pumping  over  the  wine  from  below 

Three  frames,  at  different  heights 

No  cover,  twice-daily  stirring 

No  cover,  stirring  by  pumping  air 

"  Morel  process  "  (whole  grapes) 

Floating  cover,  twice-daily  stirring,  62°  F 


o 


"Albu- 

trogen. 

minoidfl." 

(Marcl 

1, 1890.) 

.098 

.613 

.081 

.508 

.099 

.619 

.102 

.638 

.085 

.531 

.095 

.594 

.096 

.600 

.077 

.481 

.088 

.551 

.097 

.606 

*See  Report  on  "  Experimental  Fermentationa,"  1888. 
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The  maximum  of  nitrogen  (0.102%)  was  found  in  the  wine  made 
according  to  the  somewhat  laborious,  but  thoroughly  rational,  method 
of  keeping  the  pomace-cap  submerged  far  below  the  surface  of  the 
liquid  (No.  789),  preventing  acetification,  and  producing  a  wine  of 
markedly  good  character,  both  as  to  bouquet,  softness,  and  keeping 
qualities.  The  minimum  (0.077%)  was  obtained  when  employing  a 
rather  excessive  amount  of  aeration,  by  not  only  leaving  the  surface  of 
the  wine  exposed,  but  also  pumping  air  through  it  thrice  daily,  instead 
of  stirring  with  the  usual  implement  (No.  793).  That  this  aeration 
brings  about  a  precipitation  of  nitrogenous  substances  has  been  known 
ever  since  the  experiments  on  the  D'Heureuse  method  of  defecating 
vegetable  juices,  and  was  to  be  expected  in  this  case.  But  owing  to  the 
excessive  exposure  to  the  air,  the  wine  so  prepared  of  course  did  not 
keep  well. 

The  relative  effect  of  lack  of  aeration  is  shown  also  in  the  result  of 
the  process  (No.  788),  in  which  a  single  grated  frame  is  made  to  hold 
the  pomace-cap  near  the  surface  of  the  liquid,  although  submerged;  no 
stirring  being  done,  and  therefore  no  aeration  beyond  what  occurs  at 
the  surface,  where  the  small  amount  of  fluid  retained  there  usually 
/becomes  acetified.  Its  nitrogen  percentage  (0.099)  is  greater  by  0.018 
than  that  of  the  wine  made  by  our  usual  process  (No.  787),  which 
received  a  moderate  amount  of  aeration  by  stirring. 

The  most  unexpected  result  shown  in  the  table  is  that  of  the  fermen- 
tation at  the  high  temperature  of  90°  to  95°  F.,  which  gave  to  the  result- 
ing wine  the  same  amount  of  nitrogenous  matter  as  the  one  conducted, 
otherwise  similarly,  but  at  the  temperature  of  only  62°  F.  It  has  been 
thought  that  the  higher  temperature  might  tend  to  the  dissolution  of 
more  albuminoids,  and  that  this  might  have  some  connection  with  the 
poor  keeping  qualities  of  the  wines  produced,  under  the  influence  of 
heat,  in  warm  climates;  but  this  experiment  seems  to  prove  that  this  is 
not  the  case. 

NITROGEN   IN   CALIFORNIA  WINES   OF   MORE  ADVANCED   MATURITY   THAN   THE 

ABOVE. 


Below,  in  the  small  table,  is  given  the  nitrogen  contained  in  Cali- 
fornia wines  exhibited  at  the  World's  Columbian  Exposition,  at  Chicago; 
analyzed  by  Mr.  W.  H.  Krug,  of  the  U,  S.  Agricultural  Department, 
Chemistry  Division,  Washington,  D.  C: 


NiTROGBN  IN  Older  California  Wineb. 


Wine. 

Nitrogen 

■ 

Qimnm. 
0.028% 
0.027 
0.030 
0.048 
0.039 
0.030 
0.026 

"Albuminoids." 

Zinfandel 

Clarets 

Cabernet 

_ 

Maximum. 
0.084% 
0.093 
0.081 

Mi 

Maximum.  '  Mil 
0.525% 
0.580 
0.506 
0.556     1 
0.363 

0.450  : 

a581     ' 
0.200 
0.094 
0.218 

limum. 
0.176% 
0.169 
0.188 

Malbeck 

0.091 
0.058 

0.030 

Medoc  - 

0.238 

Burgundy -.        ._  .    . 

0.074 
0.098 
0.C 

fl9 

0.188 

Mataro.. 

0.156 

Barbera 

Barolo _  _ 

0.0U 

Mon  dense 

0.C 

184 

NITROOENOUS  MATTERS  IN   CALIFORNIA   MUSTS  AND  WINES. 


445 


No  accurate  comparison,  on  account  of  differences  of  age,  can  be  made 
between  these  results  and  most  of  those  in  Table  A.  However,  the 
results  for  the  older  wines  show,  like  the  very  young  ones,  wide  differ- 
ences in  their  nitrogen.  The  Cabernets  from  Gubserville,  noted  else- 
where as  exceptions  in  point  of  age,  are  comparable  with  those  analyzed 
by  Mr.  Krug.  In  the  series  embracing  1632R  to  1635R,  Table  A,  the 
nitrogen  varies  from  0.035%  to  0.057%,  as  against  0.030%  to  0.081%  for 
those  examined  in  Washington,  from  various  California  localities. 

Taking  the  oldest  Cabernet  wines,  vintage  of  1885,  of  both  series 
examined  for  nitrogen,  we  find  for  that  from  Gubserville  0,041%,  as 
against  0.037%  of  nitrogen  in  that  from  Napa,  No.  12762  of  the  analysis 
by  Mr.  Krug. 

NITROClEN   IN   SOME   EUROPEAN   WINES. 


The  following  list  comprises  some  of  the  determinations  of  nitrogen  in 
wine  of  various  European  sources.  Selection  has  been  made  with  a  view 
to  comprehend  some  similarity  of  type  and  variety  between  these  and  the 
California  wines  examined.  But,  on  account  of  great  difference  in  age 
of  the  wines  examined,  the  comparisons  we  can  make  are  necessarily  not 
very  accurate. 

NlTBOQBN  IK  SOXB  EUROPBAN  WiNES. 


Name  and  Source  of  Wine. 


*Freneh  Wines. 


Grand  wines.  ^ 


Common 
wines 


rcetesrOties 

Pouilly 

Pomard 

Pomard 

Beaune 

CIosT  ougeot 

Richebourg 

Nuits  Saint  George... 
Nuits  Saint  George.  . 
Nuits  Saint  George.. . 

r  Alicante 

Narbonne 

Gamai  Beaune, 

Bouschet    Mouv^dre 
d'Arles 

Aramon  (Aries) 

Oarignane  (Aries) 

Carignane  (Aries) 

Carignane  ( Aries) 

Petit  Bouschet  (Aries)' 
Alicante  Bouschet  ...i 


2 

• 
1 

1 
1 

1 

Name  and  Source  of  Wine. 

1 

Nitrogen 
Per  Cent. - 

1 

1   .042 

1  iltalian  Wines. 

\       Nebbiolo 

.011 

,   .081 
.060 
.074 

1       Nebbiolo 

[       Bonarda 

•    Dolcetto 

— 

.012 
.017 
.010 

i   .064 
.080 

Dolcetto 

Dolcetto 

.017 
.013 

.062 
.127 
.124 

.106 

1 

.016 
.009 
.024 

.001 
.001 
.001 
.003 
.001 
.001 
.001 

,       Pinot 

.001 

Barbera 

.007 

Barbera 

.014 

1       Barbera -  -      - 

.017 

Barbera 

iTurolWines 

(maximum... 
minimum... 
(maximum... 
"  minimum... 
t  maximum... 
^minimum ... 
(maximum... 
^minimum  ... 

.020 
.030 

%  Lower  Austria  Wines 

1  %Dalmatia  Wines 

1  ^Hungarian  Wines.-. 

X Austrian  Wines. 

Cabernet 

Kadarkas 

.012 
.030 
.023 
.030 
.011 
.046 
.010 

.016 
.017 

1 

Marzemino 

.018 

*From  "  Etude  sur  la  fermentation  alcoolique  da  vin,"  par  V.  Martinand;  Marseilles,  1898. 
f  "Mlnisterodi  Agrlcoltnra,  InduBtrlaE  Commercio";  Italy;  Report  of  1896. 
9  Appendix' B,  Report  of  State  Viticnltural  Commission,  1893-94.    (Extracts  from  Report  U.  i^. 
Dept.  of  Agr.,  Washington.) 
tlandw.  Versuchs.  Stationen,  No.  86, 1889. 

The  French  wines  designated  as  Qrand  Wines  by  V.  Martinand  all 
carry  high  nitrogen  percentages,  while  those  named  by  him  Common 
Wines  are  all  low  in  that  respect.  The  latter  class  seem  to  resemble,  in 
low  nitrogen  contents,  the  wines  of  Austria  and  Italy,  as  given  above. 
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As  far  as  it  is  possible  to  compare  the  figures  just  above  for  the  Euro- 
pean wines  with  those  in  Table  A,  we  can  say  that,  with  the  exception 
of  the  high-grade  French  wines,  the  nitrogen  of  the  California  wines 
seems  to  be  much  higher,  on  the  whole,  than  that  contained  in  wines 
produced  in  the  eastern  and  southern  grape-growing  regions  of  Europe. 
In  northern  Europe,  too,  this  seems  to  hold,  for  the  nitrogen,  as  far  as 
observed,  ranges  from  0.010%  to  near  0.030%. 

SUMMARY. 

(a)  Musts, — (1)  The  variation  in  average  amount  of  nitrogen  in  the 
musts  of  the  various  types  is  confined  to  very  narrow  limits.  (2)  The 
maximum  amount  of  nitrogen  in  the  series  of  musts  examined  is  over 
fourteen  times  greater  than  the  minimum,  or  0.188%  as  against  0.014% 
of  nitrogen.  (3)  The  greater  part  of  the  musts  from  grapes  grown  on 
the  same  plots,  in  different  years,  take  up  nearly  the  same  amount  of 
nitrogen  each  year.  (4)  The  grapes  from  Tulare  in  the  Great  Valley, 
and  from  Mission  San  Jose  of  the  Bay  region,  contain  in  their  musts 
the  highest  nitrogen;  the  Coast  Range  Valley  (Paso  Robles)  musts  stand 
next;  the  Sierra  Foothills  musts  are  lowest,  while  Fresno  (Valley)  and 
Cupertino  (Bay)  musts  stand  intermediate  between  these  and  the  Coast 
Range  Valley.  (5)  The  nitrogen  withdrawn  from  the  soil  by  grapes  and 
held  in  their  musts  does  not  stand  in  any  direct  relation  to  the  available 
soil  nitrogen. 

(6)  Wines, — (1)  The  highest  nitrogen  averages  in  wines  are  found  in 
the  Bordeaux  and  Burgundy  types  as  given.  The  other  types  examined 
contained,  on  the  average,  somewhat  less  than  these,  but  resemble  each 
other  greatly.  (2)  Wines  from  the  same  grapes  grown  on  the  same 
plots  in  different  seasons  do  not,  on  the  whole,  show  much  similarity  in 
nitrogen.  (3)  The  maximum  amount  of  nitrogen  found  in  wine  is 
0.124%,  and  the  minimum  was  0.007%.  (4)  The  inference  is  rather 
against  the  significance  of  the  amount  of  nitrogen  present  as  controlling 
the  keeping  qualities  of  the  wine.  The  influence,  as  far  as  it  goes,  prob- 
ably lies  more  in  the  direction  of  the  quality  than  of  the  quantity  of 
the  nitrogenous  matters. 

General  Conclusions. — While  the  climate  exerts  a  very  great  influ- 
ence upon  the  nitrogen  contents  of  all  grape-musts,  and  especially  upon 
the  loss  of  nitrogen  during  vinification,  a  very  great  influence  must  also 
be  ascribed  to  the  soil;  although  the  differences  are  not  equal,  or  pro- 
portional, in  different  grape-varieties.  It  does  not  appear  that  the  total 
amount  of  nitrogen  present  in  grape-must  bears  any  direct  relation  to 
the  known  keeping  qualities  of  the  wines,  whether  we  compare  differ- 
ent varieties  or  the  same  variety  from  different  localities;  and,  until  we 
have  determined  in  what  condition  the  nitrogen  exists  in  the  wine,  it  is 
impossible  to  define  the  influence,  if  any  exists,  that  nitrogenous  matters 
have  upon  the  conservation  or  quality  of  wines.  The  subject  is  an  ex- 
ceedingly complicated  one,  because,  as  yet,  there  is  no  reliable  method 
for  the  separation  of  the  various  nitrogenous  bodies  known  as  "al- 
buminoids." 

In  those  wines  that  show  very  wide  differences  in  nitrogen  contents  in 
musts  and  wines  there  is  probably  a  larger"  proportion  of  "  albuminoids," 
while  those  with  proportionately  small  amounts  may  be  supposed  to 
contain  chiefly  amido  and  imido  compounds. 
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MISCELLANEOUS  NOTES. 

By  F.  T.  BiOLSTTi. 


PBBSBBVATION    OF   FRESH    GRAPES. 

For  four  months  in  the  year  grapes  are  plentiful  and  cheap  in  Cali- 
fornia; for  the  other  eight  they  almost  disappear  from  the  market.  It 
iSy  therefore,  very  desirable  to  find  some  inexpensive  and  practicable  way 
of  keeping  fresh  grapes  for  as  much  of  these  eight  months  as  possible. 
If  this  could  be  done  it  would  be  very  profitable,  as  grapes  kept  till  late 
spring  or  summer  would  increase  three-fold  in  value. 

In  keeping  grapes  for  any  length  of  time  there  are  two  main  dangers 
to  be  avoided — drying  up  and  mold.  If  the  grapes  shrivel  from  loss  of 
moisture  they  lose  their  character  of  fresh  grapes  and  resemble  raisins. 
If  they  are  attacked  by  mold  they  are  lost.  Grapes  for  keeping 
should  be  handled  with  the  greatest  care.  They  should  not  be  touched 
by  the  hand  at  all.  In  picking  they  should  be  handled  by  taking  hold 
of  the  stem  and  laying  them  on  straw,  not  allowing  any  bunch  to  lie  on 
another.  Only  perfect  and  preferably  loose  bunches  should  be  taken, 
all  defective  or  bruised  berries  being  carefully  removed  with  a  pair  of 
scissors.  The  reason  for  such  great  care  in  handling  is  that  the  skin  of 
the  berry  cracks  very  easily  at  the  junction  of  the  pedicel.  This  crack 
is  often  so  small  that  it  would  not  be  noticed  without  careful  scrutiny, 
but  it  gives  an  opening  for  molds  and  yeasts  to  enter  the  grape.  A  few 
grapes  may  start  a  growth  of  mold  that  soon  envelops  the  whole  bunch. 
It  is  also  very  desirable  to  retain  as  much  as  possible  of  the  bloom  of 
the  grapes,  and  to  do  this  there  must  be  the  minimum  possible  amount 
of  contact  between  them  and  the  hands. 

Certain  tough-skinned  grapes  strongly  attached  to  the  pedicel  may  be 
kept  without  much  difficulty  till  Christmas  or  the  middle  of  January 
by  simply  hanging  them  up  or  laying  them  on  straw  in  a  fairly  dry 
room  of  even  and  low  temperature.  By  January,  however,  they  become 
much  shriveled.  Some  fleshy  grapes,  such  as  the  Almeria  or  Tokay,  do 
not  show  the  effects  of  loss  of  water  so  quickly.  By  the  Thomery 
method  of  keeping  a  piece  of  vine  wood,  attached  to  the  bunch,  in  a 
vessel  of  water,  the  grapes  may  be  kept  several  weeks  longer.  This 
method,  however,  is  troublesome  and  expensive;  the  water  must  be  kept 
disinfected  by  wood-charcoal,  and  the  bunches  gone  over  carefully  very 
often  to  remove  decaying  berries. 

The  Spanish  method  of  packing  the  grapes  in  cork-dust  is  excellent 
for  very  hard  grapes,  such  as  the  Almeria,  but  does  not  do  for  more  deli- 
cate varieties.  On  account  of  the  expense  of  cork-dust,  attempts  have 
been  made  to  use  sawdust  as  a  substitute.  There  are  several  strong 
objections  to  its  use,  however.  Even  the  most  odorless  sawdust  com- 
municates a  taste  to  grapes  after  a  few  months.  The  hygroscopic  nature 
of  sawdust  is  very  much  against  its  use,  especially  if  it  is  fine.  If  too 
dry  it  extracts  moisture  from  the  grapes,  and  if  moist  it  favors  the 
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growth  of  mold.     A  process  of  treatment  invented  by  Mr.  Shepard  seems 
likely  to  overcome  both  these  objections. 

All  these  methods  aim  to  protect  the  grapes  from  mold  by  surround- 
ing them  with  a  dry  atmosphere,  and  all  fail  to  keep  any  but  the 
coarsest  varieties  for  the  full  eight  months,  on  account  of  the  drying  up 
of  the  moisture  in  the  berries.  Other  methods  have  been  tried,  the 
leading  principle  of  which  is  to  keep  the  grapes  in  an  atmosphere 
saturated  with  moisture,  thus  preventing  all  shrinkage,  and  to  avoid 
mold  by  the  use  of  a  very  low  temperature  or  antiseptics.  Sulphurous 
acid  gas  preserves  the  grapes  from  mold  without  injuring  their  appear- 
ance, except  for  a  slight  bleaching,  but  the  grapes  soon  contract  a 
sulphurous  taste,  besides  having  their  natural  one  destroyed,  thus  render- 
ing them  uneatable.  The  use  of  an  atmosphere  saturated  with  alcohol 
fumes  has  been  tried  in  France,  it  is  said,  with  great  success.  Accord- 
ing to  experiments  made  here,  however,  it  is  hardly  to  be  recommended. 
Finally,  the  use  of  carbonic  acid  gas  has  been  tried.  The  last  is  the 
most  promising,  judging  by  the  few  experiments  made  here. 

Experiments  at  this  Station, — During  the  vintage  of  1894  an  attempt 
was  made  to  preserve  grapes  in  sawdust.  The  varieties  experimented 
on  were  Napoleon,  Zabalkanski,  Huasco,  Muscat  of  Alexandria,  and 
Purple  Cornichon  from  Tulare.  Spruce  sawdust  was  used,  as  having 
comparatively  little  taste.  The  sawdust  was  spread  out  in  a  thin  layer 
and  exposed  to  the  sun  until  quite  dry.  It  was  then  allowed  to  cool, 
and  used  to  pack  the  grapes  in  the  boxes  at  the  vineyard.  The  packed 
grapes  were  then  shipped  to  Berkeley,  where  they  were  allowed  to  remain 
in  the  same  boxes.  They  arrived  in  perfect  condition  on  November  1st. 
They  all  kept  fairly  well  for  a  month;  after  this  they  commenced  to 
decay  or  shrivel.  At  six  weeks  the  Huasco  and  Muscat  were  all  decayed. 
The  Cornichon  was  less  attacked  by  mold,  but  soon  shriveled.  The 
Napoleon  and  Zabalkanski  kept  best,  but  in  two  months  none  of  them 
were  in  marketable  condition.  Even  those  which  were  not  decayed  had 
a  slight  mawkish  taste  due  to  the  sawdust.  The  results,  then,  were 
inferior  to  those  already  obtained  by  keeping  the  grapes  on  straw  or 
hung  up  on  strings.  This  is  partly  owing  to  the  impossibility  of  remov- 
ing the  decayed  grapes  before  they  infect  the  others. 

In  order  to  make  a  preliminary  test  of  the  relative  merits  of  alcohol 
vapor,  carbonic  acid  gas,  and  sulphurous  fumes,  the  following  experi- 
ments were  made  at  the  laboratory: 

No.  1.  A  bunch  each  of  Sultana,  Gros  Colman,  and  Verdal  were 
hung  up  in  a  box  made  of  a  five-gallon  coal-oil  can.  The  grapes  were 
received  on  September  30,  1895,  from  Tulare.  They  were  washed  with 
a  spray  of  water  and  put  immediately  into  the  box.  A  small,  wide- 
mouthed,  two-ounce  bottle  of  alcohol  was  put  in  the  bottom  of  the  box, 
which  was  hermetically  sealed  with  paraffine.  All  the  grapes  kept  their 
appearance  perfectly  for  five  months,  only  a  few  turning  brown.  At 
the  end  of  nine  months  most  of  the  white  grapes  had  turned  brown,  but 
the  Gros  Colman  looked  as  if  they  had  been  just  picked  from  the  vines. 
They  all,  however,  tasted  strongly  of  alcohol  and  somewhat  of  vinegar. 
Many  of  the  Verdal  berries  had  fallen  off  the  bunch.  There  was  no 
mold  on  any  of  them.  The  turning  brown  seems  to  have  been  caused 
by  a  small  yeast  or  torula  which  enters  the  grapes  at  the  junction  with 
the  pedicel. 
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No.  2.  Four  bunches  of  Black  Prince  and  Mission  grapes  received 
from  Tulare,  September  30,  1895,  were  placed  in  a  box  similar  to  that 
used  in  experiment  No.  1.  The  only  difference  of  treatment  was  that 
the  grapes  were  dipped  in  a  weak  solution  of  sulphurous  acid  before 
being  hung  up.  The  results  were  similar,  except  that  fewer  berries 
turned  brown.  They  all,  however,  had  acquired  a  strong  taste  of  alcohol 
and  vinegar,  which  made  them  unfit  for  eating.  The  appearance  of  the 
Mission  grapes  was  particularly  fine.  At  the  end  of  nine  months  they 
looked  as  though  just  picked  from  the  vine,  being  unshriveled  and 
covered  with  bloom. 

On  November  2,  1895,  another  series  of  experiments  was  made.  The 
grapes  used  were  Pizzutello,  Purple  Cornichon,  Flame  Tokay,  and 
Zabalkanski  from  Tulare.  Five  tin  boxes  were  prepared  in  the  same  ' 
way  as  for  the  first  two  experiments,  and  a  bunch  of  each  variety  placed 
in  each  box.  The  boxes  were  covered  inside  and  out  with  a  coating  of 
paraffine  to  prevent  rusting. 

No.  3.  The  box  was  left  open  to  the  air  as  a  control  test.  In  nine 
days  the  Pizzutello  grapes  were  turning  brown  and,  with  the  Tokay,  were 
becoming  moldy.  The  Zabalkanski  and  Cornichon  were  still  in  good 
order.     In  twenty  days  all  the  grapes  were  moldy. 

No.  4.  Sulphur  was  burned  in  the  box  as  soon  as  the  grapes  were 
put  in,  in  order  to  sterilize  them.  The  next  day  the  box  was  filled  with 
carbonic  acid,  and  hermetically  sealed.  At  nine  and  at  twenty  days 
all  the  grapes  were  good.  At  two  months  some  of  the  gas  had  leaked 
out,  but  the  grapes  were  all  in  good  order  and  the  box  was  refilled  with 
carbonic  acid.  At  the  end  of  four  months  all  the  grapes  appeared  good, 
showing  no  sign  of  rotting  or  mold.  They  were  as  plump  as  when  put 
in,  showing  no  sign  of  cracking  or  shriveling.  Even  the  delicate  skin  of 
the  Pizzutello  was  uninjured.  All  of  them,  however,  had  acquired  a 
strong  taste  of  the  paralBne  with  which  the  box  was  coated.  At  the  end 
of  nine  months  the  grapes  were  still  in  the  same  condition,  except  that 
a  few  were  becoming  moldy  on  account  of  a  small  crack  in  the  cover, 
through  which  mold  spores  had  obtained  entrance. 

No.  5.  This  was  a  repetition  of  experiment  No.  2,  and  gave  the  same 
results. 

No.  6.  After  the  grapes  were  put  in  the  box,  sulphur  was  burned 
beneath  them  and  the  box  hermetically  sealed.  All  the  grapes  were 
good  at  the  end  of  twenty-two  days,  when  a  stream  of  sulphur  fumes 
was  drawn  through  the  box.  At  the  end  of  four  months  the  grapes 
were  all  good,  except  that  they  had  the  same  disagreeable  taste  of  par- 
affine, which  spoiled  the  grapes  in  experiment  No.  4.  At  the  end  of 
nine  months  there  was  little  change.  The  colored  grapes  were  a  little 
bleached  and  some  of  the  white  grapes  had  turned  brown.  The  Corni- 
chon and  Tokay  looked  as  well  as  when  gathered,  but  the  Pizzutello 
and  Zabalkanski  were  inferior  in  appearance  to  those  in  the  carbonic- 
gas  experiment. 

No.  7.  This  was  identical  with  No.  4,  except  that  a  little  alcohol 
and  corrosive  sublimate  were  placed  at  the  bottom  of  the  box.  The 
results  for  the  first  four  months  were  the  same  as  in  experiment  No.  4, 
but  after  this  the  grapes  became  moldy,  on  account  of  a  leak  in  the  box. 
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Ahaltbes  of  Must  of  Fbbsxrvbd  Gbapss,  Juirx  29,  1896. 


Name. 


Sugar  by 
Copper  Test. 


Acid  as 
Tartaric. 


Black  Prince Experiment  No.  2 

Mission Experiment  No.  2 

Corinchon Experiment  No.  4 

Corinchon... ...Experiment  No.C 

Zabalkanski Experiment  No.  6 

Pizzutello Experiment  No.  6 

Flame  Tokay  Experiment  No.  6 


14.70% 

13.30 

16.90 

17.90 

18.20 

18.60 

19.90 


0.99^ 

0.68 

0.23 

0.26 

0.49 

0.21 

0.25 


These  experiments,  although  in  no  case  successful  in  preserving  grapes 
in  perfectly  marketable  condition,  are  very  promising,  and  show  that  at 
least  their  appearance  can  be  kept  perfect.  They  show  also  the  ease 
with  which  grapes,  under  the  conditions  of  the  experiments,  take  up 
odors,  and  the  necessity  of  keeping  them  protected  from  anything  that 
is  liable  to  give  them  a  bad  flavor.  It  is  for  this  reason  that  the  use  of 
carbonic  acid  gas  will,  in  all  probability,  be  preferable  to  the  use  of  either 
alcohol  or  sulphur  fumes.  As  may  be  seen  from  the  above  table  of 
analyses,  made  by  Mr.  G.  E.  Colby,  in  experiments  Nos.  4  and  6  the 
grapes  had  maintained  their  usual  sugar  and  acid  contents  practically 
unchanged,  showing  that  no  appreciable  effect  had  been  caused  by 
molds  or  yeasts.  In  experiment  No.  2,  however,  there  had  been  a 
notable  decrease  of  sugar  due  to  fermentation,  and  increase  of  acid,  due 
to  acetic  bacteria. 


SUNSTROKE    OF    THE    VINE. 

At  the  beginning  of  August,  1895,  complaints  were  received  from 
Fresno  that  a  large  number  of  isolated  vines  were  dying  of  some  un- 
known disease.  At  the  request  of  Mr.  Owen,  manager  of  the  Butler 
estate,  a  visit  was  made  to  the  vineyard  and  the  trouble  investigated. 

In  various  parts  of  the  tract,  isolated  vines  were  losing  their  leaves, 
the  grapes  were  being  destroyed  by  the  sun,  and  in  the  worst  cases  the 
vines  were  killed.  Mr.  Owen,  under  the  impression  that  the  vines  were 
attacked  by  some  kind  of  mildew,  had  sprayed  them  with  Bordeaux 
mixture,  and  believed  that  he  had  succeeded  in  arresting  the  evil;  of 
this,  however,  no  evidence  could  be  seen. 

The  symptoms  of  the  disease  were  the  following:  The  leaves  grad- 
ually, or  sometimes  rapidly,  dried  up  and  fell  off,  leaving  the  shoots 
exposed  and  allowing  them  to  be  killed  by  the  sun.  The  vines  first 
showed  effects  of  the  trouble  in  the  early  part  of  the  summer,  and  some 
of  those  first  attacked,  though  losing  all  their  leaves,  partly  recovered 
and  sent  out  new  leaves.  The  leaves  when  first  attacked  often  became 
spotted  in  a  way  somewhat  resembling  the  Anaheim  disease,  but  with 
the  important  difference  that  the  line  between  the  healthy  tissue  and 
the  dead  was  clearly  marked  with  little  or  no  diseased  tissue  between. 
The  appearance  of  the  leaves  is  fairly  well  shown  in  the  accompany- 
ing figure  taken  from  a  photograph. 

The  specimens  of  leaves  and  fruit  brought  to  Berkeley  were  examined, 
but  no  sign  of  fungous  parasites  could  be  found.  The  trouble  occurred 
equally  in  all  parts  of  the  vineyard  on  young  and  on  old  vines,  but 
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much  more  on  the  Muscats  than  on  the  stronger-growing  Sultanas.  The 
trouble  is  apparently  simply  a  drying  up  of  the  vine,  caused  by  a  lack  of 
adjustment  between  the  water  evaporated  from  the  leaves  and  that 
taken  up  by  the  roots.  The  primary  cause  is  probably  the  abrupt 
changes  in  the  bottom  water-level. 

The  trouble  is  that  known  in  France  as  "  foUetage,"  and  is  physiologi- 
cal and  not  properly  pathological  in  its  character.  It  is  thus  described 
by  G.  Foex:  "FoUetage  occurs  ordinarily  in  July  or  August,  on  vines 
which,  up  to  the  time  of  attack,  have  been  healthy  and  vigorous.  There 
are  no  preliminary  symptoms.  Isolated  vines  or  patches  of  vines  show 
a  wilting  of  the  leaves,  which  gradually  fade  and  die;  the  shoots  com- 
mence to  dry  up  from  the  tips,  and  soon  the  whole  vine  dies.  Sometimes 
the  vine  is  less  severely  attacked  and  does  not  die.  It  receives,  however, 
a  severe  check,  from  which  it  rarely  recovers  completely.  It  is  particu- 
larly common  in  rich,  deep  soils  which  are  damp  and  where  the  water- 
level  is  high,  especially  in  wet  years,  and  when  the  soil  is  poorly  drained." 

It  may  be  caused  by  anything  which  disturbs  the  equilibrium  be- 
tween the  water  evaporated  from  the  leaves  and  that  taken  up  by  the 
roots.  A  sudden  period  of  dry,  hot  weather  may  cause  more  evapora- 
tion from  the  leaves  than  can  be  counteracted  by  the  absorbing  action 
of  the  root  hairs.  A  sudden  rise  or  fall  of  the  water-level  may  cause 
the  destruction  of  the  root  hairs,  and  thus  render  the  vine  incapable  of 
replacing  the  evaporated  water.  In  the  case  of  the  Fresno  vines  it  is 
doubtless  a  combination  of  these  two  conditions  that  is  responsible  for 
the  damage.  There  is  practically  no  cure  if  the  vine  is  badly  affected. 
It  is,  therefore,  very  important  to  avoid  the  evil  by  careful  management 
of  irrigation  and  a  close  attention  to  the  water-level. 


BOTRYTIS    OINBRRA. 

The  Botrytis  cinerea  is  the  famous  "  noble  mold  "  of  the  Rhine  and 
Sauteme  wine  districts.  It  is  known  as  Edelfaule  by  the  Germans,  and 
as  Paurriture  noble  by  the  French.  As  these  names  indicate,  it  is  held 
in  esteem  and  is  considered  beneficial  to  the  wine.  It  appears  about 
vintage  time  as  a  grayish-yellow,  powdery  mold  upon  the  surface  of  the 
grape.  Its  main  effect  upon  the  grape  is  to  soften  and  partially  dis- 
integrate the  skin.  This,  in  dry  weather,  allows  a  certain  degree  of 
evaporation  and  concentration  of  the  juice  of  the  grape.  This  is  a  very 
valuable  result  for  countries  where  the  grape  ripens  with  diflBculty,  or 
where  an  especially  heavy  must  is  desired.  In  wet  weather,  however, 
this  thinning  of  the  skin  is  dangerous,  as  it  allows  the  absorption  of 
water  and  the  growth  of  harmful  molds  which  are  liable  to  displace  the 
Botrytis.  According  to  Miiller-Thurgau,  after  the  Botrytis  has  penetrated 
the  skin  of  the  grape  it  lives  more  at  the  expense  of  the  acids  than  of  the 
sugar  of  the  must.  Thus,  while  the  sugar  is  increased  by  the  evaporation 
of  water,  the  acid  is  decreased  by  the  direct  action  of  the  mold.  The  mold 
also  renders  a  part  of  the  soluble  albuminoids  of  the  must  insoluble, 
which  results  in  a  slower  fermentation.  The  Botrytis  is  reputed  to  give 
a  slight  and  agreeable  bitterness  to  the  wine  of  the  grapes  which  it 
attacks.  It  gives  none  of  the  disagreeable  "  moldy  "  taste  which  is  so 
characteristic  of  the  commonest  mold,  Penicillium  glaucum. 
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The  presence  of  Botrytis  cinerea  on  California  grapes  was  first  noted 
by  Mr.  A.  P.  Hayne  during  the  vintage  of  1893.  He  found  it  very 
common  at  several  vineyards  in  the  neighborhood  of  St.  Helena,  Napa 
County,  and  later  at  Mountain  View,  Santa  Clara  County.  It  has  also 
been  noticed  at  Mission  San  Jose,  Alameda  County,  and  at  Asti,  Sonoma 
County.  It  probably  occurs  all  over  California  whenever  the  conditions 
are  favorable.  As  some  careful  wine-makers  were  rejecting  the  grapes 
attacked  by  this  mold  or  relegating  them  to  the  distillery,  several  experi- 
ments were  made  to  determine  the  kind  and  degree  of  action  which  the 
mold  had  on  wine.  The  conclusion  was  that  a  small  quantity  of  the 
mold  had  no  appreciable  effect,  but  that  if  the  grapes  were  badly  attacked 
the  resulting  wine  was  apt  to  have  a  Sherry  taste,  doubtless  on  account 
of  the  preliminary  oxidation  of  the  must  through  the  partially  disinte- 
grated skin  of  the  grape.  As,  on  the  contrary,  other  molds  are  well 
known  to  have  a  very  injurious  effect  on  the  flavor  of  wine,  it  is  impor- 
tant to  distinguish  between  them  and  the  Botrytis;  therefore,  a  short 
description  of  Botrytis  cinerea^  of  Penicillium  glaucum,  and  of  Aspergillus 
niger,  the  molds  which  are  found  most  abundantly  on  grapes  in  Califor- 
nia, will  be  useful. 

The  Botrytis  cinerea  is  but  a  form  of  the  Sclerotinia  Fuckeliana,  a 
fungus  which  is  common  on  all  parts  of  the  vine.  As  it  is  the  only 
form  which  at  all  affects  wine-making,  it  is  the  only  one  described  here. 
It  appears  on  the  surface  of  the  ripe  or  nearly  ripe  grapes  as  a  thick  olive- 
gray  layer.  This  layer  consists  of  the  mycelium  or  fungal  threads 
covered  with  masses  of  spores.  The  microscopic  view  of  the  fungus  may 
be  seen  in  Fig.  II.  It  will  be  noticed  that  the  spores  are  in  roundish 
bunches,  and  not  joined  together  in  chains  as  are  those  of  Penicillii(,m. 

Penicillium  glaucum  is  the  common  blue  mold,  found  on  almost  all 
kinds  of  fruit  which  have  been  kept  for  a  length  of  time  in  a  damp  place. 
In  general,  it  can  be  distinguished  from  Botrytis  by  its  bluish-green 
color  and  moldy  odor.  As  may  be  seen  by  the  microscopic  view  in  Fig. 
Ill,  the  spores  are  in  chains,  which  all  have  their  origin  at  the  ends  of 
short  branches  springing  from  the  end  of  a  fruiting  hypha  or  filament. 
This  mold  is  seldom  found  in  quantity  on  grapes  before  they  are  picked, 
except  in  rainy  weather.  It  usually  develops  in  the  boxes  and  can  be 
avoided  by  crushing  the  grapes  as  soon  as  possible  after  picking. 

Aspergillus  niger  is  the  black  mold  which  annually  destroys  tons  of 
grapes  in  the  warmer  and  irrigated  portions  of  California.  On  account 
of  its  black  color  it  cannot  be  mistaken  for  either  of  the  above  molds. 
Fig.  I  shows  its  microscopical  characteristics.  It  attacks  grapes  which 
have  closely  packed  bunches  and  tender  skin.  It  is  especially  harmful 
to  Zinfandel  grown  on  irrigated  land,  and  sometimes  destroys  the  whole 
crop  before  it  is  ripe  enough  to  gather.  The  best  method  of  prevention 
is  to  adopt  a  method  of  pruning  and  training  that  will  not  permit  the 
bunches  of  grapes  to  press  against  each  other  and  which  will  allow  a 
free  circulation  of  air  between  them. 
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Report  of  Viticoltnral  Work  during  the  Seasons  of  1888-84  and  1884-85. 

Contents : 
Legislation  concerning  viticultTiral  work. 
Statement  of  general  objects  and  plan  of  work. 
Report  of  Committee  of  State  Viticultural  Convention  of  1884. 
Wine  Fermentation : 

The  several  fermentations ;  ferments. 

Circumstances  that  determine  the  several  fermentations. 

Influence  of  temperature. 

The  lacto-buty'ric,  mucous,  and  manhlte  fermentations. 

The  acetic  fermentation. 
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Points  in  the  fermentation  of  red  wines. 

Extract  of  report  on  "Studies  on  Wine  Fermentation." 
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of  wines. 
Descriptive  list  of  wine  samples  received  1883-84. 
Composition  of  Zinfandel  wines. 

Record  of  work  in  the  viticultural  laboratory  for  the  season  1884-85. 
Descriptive  list  of  grapes  received  and  wines  made,  with  analyses 

of  musts  and  wines. 
Descriptive  list  of  wines  sent  for  examination  during  season  1884-85. 
The  vintage  of  1886. 

University  experimental  plot  at  Cupertino. 
Record  of  work  relating  to  the  phylloxera. 
Mercury  vapor  as  a  remedy  against  the  phylloxera. 
The  phylloxera  at  Berkeley. 

Report  of  Vltionltnral  Work  during  the  Seasons  1886  and  1886 

Contents: 
General  objects  and  plan  of  work. 
The  new  viticultural  building. 
Collection  of  vine  specimens. 
Colorimetric  measurement  of  wines. 
Vintage  and  wines  of  1885. 

Descriptive  list  of  grapes,  musts,  and  wines  analyzed  1885-86. 
Condensed  grape-must  and  its  uses. 
Dr.  Springmuenl's  book  on  Italian  wines. 
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IS86.... 


1888... 


1882..-. 


Report  of  Vitlcnltnral  Work  dnrlncr  the  Seasons  1885  and  1886— Oonf... 

Descriptive  list  of  wines  receiyed  for  examination  and  analysis 
in  1886. 

Remarks  on  the  vintage  and  work  of  1886. 

Descriptive  list  of  grapes  received  and  analyses  of  masts  and  wines. 

Experiments  on  methods  of  fermentation. 

The  experimental  vinevard  at  Cupertino. 

Decrease  and  change  of  color  after  fermentation. 

Vine  mildew  and  its  treatment. 

Phylloxera-resistant  vines. 

Coulure  of  the  vine. 

A  supposed  vine  disease  In  Los  Angeles  County. 

The  mercurial  phylloxera  remedy. 
Reports  of  Experiments  on  Methods  of  Fermentation  and  Related 

Subjects 

Contents: 

Composition  of  wines  made  by  different  modes  of  fermentation. 

Fermentation  under  different  conditions ;  effect  of  temperature. 

Revival  of  fermentation. 

Zinfandel  fermentations. 

Behavior  of  highly  saccharine  musts. 

Extraction  of  color  during  fermentation. 

^Effect  of  climate  on  composition  of  musts. 

Aeration. 

Pasteurization  of  wines. 

Red  wine  from  condensed  must  by  the  Springmuehl  process. 

Report  of  the  Vitlcultnral  Work  during  the  Seasons  1887-89 

Contents ; 

Part  I.    Red-wine  grapes. 

General  objects  and  plan  of  the  vitlcultnral  work. 

Colorimetnc  measurement  of  wine* 

Viticultural  stations  under  private  auspices. 

Descriptive  list  of  grapes  received,  and  of  musts  and  wines  ana- 
lyzed 1887-89. 

Pasteurization  of  wines. 

Sterilization  of  wine  by  filtration. 

Application  of  electricity  in  the  aging  and  conservation  of  wines. 

Use  of  ozone  in  aging  and  the  conservation  of  wines. 

The  sweet-wine  investigation. 

Carpene's  new  methods  of  analysis  of  raw  materials  containing 
tartrates. 
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1881... 
1881... 


Report  of  the  Board  of  State  Viticultural  Commissioners 
for  1881  

Report  of  the  Board  of  State  Vitlcultnral  Commiaaioners 
for  1881.    Second  edition;  revised 

Contents : 
Acts  of  the  Legislature. 
Reports  of  President,Officers,  and  Members  of  the  Board. 

Diseases  of  vines. 

Raisin-making  in  Spain. 

Wild  vines  of  California  and  Arizona. 

Seedlings. 

Vine  of  the  Soudan. 

California  wines. 
Permanent  maintenance  of  our  vineyards. 
Appendix  A-H,  J.    Phylloxera  and  its  treatment. 
Appendix  I.    Grafting  American  vines. 
Sessions  of  the  Board. 
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1882. 


1884.-., 


1888. 


1888. 


1889..-. 


1890— 


Report  of  tHe  Ohlef  Viticoltural  Oflleer  for  1881 

Contents: 
Phylloxera ;  Resistant  vines ;  Grafting. 
Appendix  A.    Reconstruction  of  southern  vineyards. 

(Foex.) 
Appendix  B.    Wild  vines  of  America.    (Millardet.) 
Appendix  C.    Carbon  bisulphide  and  sulpho-carbon- 

ates. 
Appendix  D.    Report  of  Committee  on  Vine  Pests. 

Report  of  the  Chief  vltlcultural  Officer  for  1882-84 

Contents: 
Part  1.    Original  investigations. 
Part  2.    Vltlcultural  industry  in  California. 
Part  3.    Culture  of  the  vine  in  California. 
Part  4.    Ampelography. 

Part  5.    Pruning,  training,  and  maintenance  of  the  vine. 
Part  6.    Diseases  and  pests. 
Part  7.    Miscellaneous. 
Report  of  Board  of  Viticnltural  OommlBBloners  for  1887... 
Contents : 
Report  of  President  of  the  Board. 
Index  to  some  reports  of  Board. 
Statistics  of  exports  of  wines  and  brandies. 
Reports  of  Commissioners. 
Report  of  Secretary  of  Board. 

Catalogue  of  booKs  in  Viticnltural  Library. 
Report  of  Chief  Vltlcultural  Officer. 
Oidium  Tuckeri,  and  the  use  of  sulphur. 
The  pure-wine  bill. 
Bleaching  Seedless  Sultana  raisins. 
How  to  avoid  and  correct  imperfect  fermentation. 
Vineyards  in  the  south  of  France. 
Treatment  of  wine  by  electricity. 
Herbaceous  grafting. 
Report  of  the  State  Analyst. 
Arsenic  remedy  for  grassnoppers. 

Report  of  thSkSixtli  Annual  Oonventlon 

Contents: 
Raisin-making ;  Table  and  shipping  grapes. 
Resistant  vines  and  grafting. 
Vine  pests  and  remedies. 
Chaintre  system  of  pruning  in  California. 
Wine  cellars  for  interior  valleys. 
Wine-making  machinery  and  cellar  construction. 
Wine  and  brandy-making  as  a  profession. 
Electro-magnetism  for  aging  wine. 
Sherry  flavors  in  wine. 
Fermentations  at  Viticnltural  Laboratory. 
Distillation  of  grape  brandy. 
Temperance  reform. 
Fermentation  and  California  wines. 
Sophistication  of  wines. 
Our  markets  for  wine,  and  wine-storage. 
How  to  drink  wine :  wine  as  a  temperance  agent. 

Wines.    By  R.  Boireau  ;  translated  by  E.  A.  Schneider 

Contents: 
A  short  treatise  on  vinification. 
Care  and  treatment  of  wines  in  cellar  and  store. 
Report  of  the  Board  of  State  Viticnltural  Commissioners 

for  1889-90 

Contents: 
Report  of  President  and  officers. 
Report  of  E.  Dowlen  on  Anaheim  disease. 
Raisins. 

Resistant  vines  in  Sonoma. 
Tariff  and  sweet-wine  bill. 
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1890. 


1882.... 

1892.... 
1892.... 
1893.... 
1893.... 
1893.... 
1894.... 


Title. 


1891.... 

1891.... 
1891.... 

1892..-. 


1894... 


Report  of  the  Board  of  State  Vltlcultnral  OommlBsloners 
for  1889-90— Continued. 
Appendix : 
Kesistant  vines.  » 

California  grape-hopper. 
Destruction  of  animal  and  vegetable  parasites. 
Grafting  Muscats. 
Wines.    By  R.  Boireau ;  translated  by  E.  A.  Schneider. 
A  short  treatise  on  vinification. 
Care  and  treatment  of  wine  in  cellar  and  store. 
Import  duties  of  various  countries. 
How  to  raise  the  price  of  grapes,  and  an  analysis  of  the 

Bweet-wlne  law 

Report  of  George  West  for  1891 

Directory  of  the  grape-growers,  wine-makers,  and  dis- 
tillers   

Report  of  the  Board  of  State  Vltlcultnral  Oommlssioners 

for  1891-92 

Contents: ' 
Reports  of  officers  of  the  Board. 
Appendix  B.    Transactions  of  the  Eighth  Yiticultural 

Convention. 
Appendix  C.    Utilization  of  wine  residues,  by  A.  Dal 

Piax. 
Appendix  D.    Import  duties  of  various  countries. 
Appendix  E.    Wine :  Classification,  tasting,  qualities, 

and  defects.    By  G.  Grazzi-Soncini. 
Resistant  vines. 
Wines :  Classiflcation ,  wine-tasting ,  qualities ,  and  defects . 
By  G.  Grazzi-Soncini;  translated  by  F.  T.  Bioletti  .. 
Appendix  A  to  Report  for  1891-92 .    Brandy  distillation . .. 

The  vine  in  Sonthem  Calif omia 

The  vineyards  of  Southern  California    

The  vineyards  of  Alameda  County 

Grape  syrup 

Report  of  the  Board  of  State  Yiticultural  Commissioners 

for  1898-94 

Contents: 
Reports  of  Officers  and  Commissioners. 
Amended  sweet-wine  law. 
Appendix  C.    Midwinter  Fair  display. 
Appendix  D.    Phylloxera  of  the  vine.    By  V.  Mayet. 
Appendix  £.    Possible  trade  in  Mexico. 
Appendix  F.    Tariff  of  various  countries. 

Treatise  on  Wine  Production 

Contents: 

Types  of  European  vintages. 

Conditions  affecting  the  quality  of  California 

wines. 
California  wines  at  the  World's  Columbian 

Exposition. 
Tariff  and  internal  revenue  taxes. 
Chemical  analyses  of  California  wines. 
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tion, and  hence  are  not  included  in  the  enumeration. 


INDEX. 


The  page  on  which  will  be  found  the  special  description  of  each  variety  of  grape, 
together  with  the  analyses  of  its  musts  and  wines,  and  the  records  of  treatment  and 
tasting  during  vinification,  is  given  in  full-face  type. 
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experiments  with  new  yeasts 406 

Albuminoids  in  musts  and  wines 423 
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grapes 449 

Aleatico 290,295 

Alhambra  Valley 124 

Alicante  Bouschet 11, 121, 124, 133,  366 

blend 78.92,94,  124,126 

Alkali,  effect  on  Bastardo 102 

Beclan 119 

Blue  Portuguese 172 

Cabernet  Sauvignon 21 

Carignane 108 

^Charbono 39 

Oinsaut 92 

Flame  Tokay 362 

Fresa 146 

Gamai  Teinturier 33 

Grenache 95 

Marsanne 228 

Orleans 192 

Perruno 310 

I*etit  Bouschet 121 

Almeria 364,  360 

experiments  with  pure  yeasts 398 

Ammonium  fluorid  m  fermentation ..  389 
phosphate,  in  fermentation. .319,  410-412 
Analyses  by  types— summary- 
Austrian  and  Hungarian,  red  and 

white .178,  272 

Bordeaux 48 

Burgundy,  red  and  white 67,  204 

Jura 86 

North  Italian 161 

Port 294 

Raisin  and  table  grapes 367 

Khenish,  red  and  white 57, 197 

Sauterne 222 

Sherry 334 

Southern  French,  red  and  white.  127,  250 
Analyses,  miscellaneous  substances  ..  370 
Analyses,  musts  and  wines  (with  each 
variety) — 
experimental  fermentations.399,  407,  408 

made  at  high  temperatures 413,  415 

nitrogenous  matters  in 424,  444,  445 

sent  for  examination 370 

Antibo,  newly  imported 362 

Aramon 11,  14,  20,  88, 127, 134 

blend 89 

experiments  with  new  yeasts 405,  407 

nitrogen  in  musts  and  wines 427 

production 89 

Arbst  wine.. 10 

Asaprol 410,  419 

Aspiran  blanc(Verdal) : 237 
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Aspiran  noir,  newly  imported 364 

Asti,  Sonoma  County 

...102,  111,  114, 136, 139, 191, 199,  216,  243 

Ataubi(  Almeria) 354 

Austeria,  newly  imported 363 

Austin,  W.  S.,  San  Diego 368 

Austrian  and  Hungarian  type 

12, 16, 166.  264 

analyses  of  musts  and  wines 178,  272 

keeping  qualities  of  wines 441 

nitrogen  m  musts  and  wines 427 

Auvergne  Frontienan  (Muscatel) 331 

Auvernat  blanc  (Pinot  blanc) 199 

Auvernat  gris  (Rulander) 186 

B 

Bacador  (Bakator) 269 

Bacteria,  effect  of,  in  wine 382 

influence  of  plaster,  etc 300 

Bakator 15,270,  273 

Barbarossa 351,  359 

del  Piedmonte 351 

Barbera 12,121,134,136,143 

blend 137 

nitrogen  in  musts  and  wines 428 

on  resistant  stock 137 

Barolo(8ee  Xebbiolo) 136 

nitrogen  in  musts  and  wines 429 

Barth's  method  of  fermentation...  115,  415 

Barton,  R.,  Fresno 241,  246 

Bastardo ...v 11,88,102,  129 

blend .: 38,  104 

on  alkali  soil 102 

Bay  region,  description  of 432 

wines  of - 432,  442 

Beba 1308,312,320,335,  338 

experiments  with  new  yeast 406  ' 

Beclan til,  12,  70,  88, 119,  132 

blend ..119,  121 

on  alkali  soil 1*. 119 

Beckwith,  R.  E.,  Fresno,  vinegar  from.  368 

Bedel,  analyses  by 10 

Beer,  effect  of  yeasts  on 382 

Ber^n,  J.,  Mountain  View 366 

Beringer    Bros.,  St.    Helena;   experi- 
ments with  yeasts 401,  409 

Bermestia  rossa,  or  Violetta,   newly 

imported 362 

Bioletti,  F.  T.;  Asaprol 419 

Botrytiscinerea 451 

Experiments  with  color  grapes 416 

Experiments  with  pure  and  selected 

yeasts 395,  400 

Fermentation  at  high  temperatures 

and  with  various  substances 410 

General  principles  of  fermentation..  379 
Investigation  of  types  and  varieties 
of  grapes,  etc 18 
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Bioletti,  P.  T. ;  notes  on  recently  im- 
ported ^apes 381 

Preservation  of  fresh  grapes. 447 

Sunstroke  of  the  vine 450 

Bitonda  newly  imported 362 

Black  Hamburg —.10,  845,  368 

Black  Morocco 348,  369 

Black  Pinot,  for  examination 366 

Black  Prince 346,  358 

experiments  with  new  yeasts 406 

preservation  of  fresh  grapes 449 

Blanquette  (Clairette  blancne) 224 

-Blanc  fum6(Sauvignon  blanc) 210 

Blarez,  Ch.,  analyses  by 366 

Blaue  Arbst 63 

Blauer  Burgunder  ( Pinots) 10,    61 

Blauer  KOlner  (Grossblaue) 168 

Blends,  fermented  with  pure  yeasts.403,406 

for  color  experiments 416 

Blend  with  Boalde  Madeira 297 

Burger 92,94,245,  418 

Cabernet  Franc 26,   43 

Cabernet  Sauvignon 23,  32, 119,  366 

Carignane 66,111, 114,  418 

Chauch6gris 243,  246,  366 

Chauch^noir 43, 104,106,  866 

Cinsaut 92,94,126,416,  418 

Clairette  blanche 417 

Franken  Riesling 186 

Franc  Pinot 61,  64 

Gamai  Teinturier 33,   68 

Grenache 95,97,  118 

GrosMansenc 43,  44, 137,  160 

Gros  Verdot 33 

Griiner  Velteliner 268 

Herbemont 123 

Johannisberg  Riesling 234,  254 

Kleinberger 418 

Lagrain 156 

Malbeck 21,29,43,  866 

Marsanne 328 

Marzemino 163 

Mataro 366 

Merlot 21,23,    32 

Meunier  ..1 61,   64 

Mondeuse 76,   78 

Mourisco  preto 282 

Mourastel . 97,  118 

Muscadelle 205 

Napoleon 311 

Petit  Bouschet.-.88,92,  121,  123, 126,  417 

Petite  Sirah. 416 

Petit  Verdot 33 

Peverella 261,  263 

Pinot 33,58,61,64,67,  119 

Pinot  blanc 200,  203 

Pinot  Chardonay 199,200,  203 

Pinot  noir 66 

Pinot  8t.  George 61,   64 

Ploussard 98 

Refosco 92,  137,  153 

Robin  noir 66,111 

Rulander 186,187 

Rupestris 418 

Sauvignon  blanc 205,  209,  212 

Sauvignon  vert ^ 217 

Semillon 209,  211,  212,  217 

Serine 76,    78 

Steinschiller 258 

St.  Macaire 44, 137 

Tannat 26,  29,  43,  104, 106,  160 

Teinturier 38,104 

Tinta  Amarella 89,  279,  282,  283,  285 

Tinta  Cao 283,  285 

Tinta  de  Madeira .279,  282,  283,  285 
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Blend  with  Traminer 186,  187 

Verdelho 297 

Verdot 21,32,   33 

W&Ischriesling 254 

White  Vemaccia 243,  261,  263 

Zinfandel 366 

.«:31ue  Portuguese 12, 172 

on  alkali  soil 172 

nitrogen  in  musts  and  wines 427 

Boal  cachudo,  or  Commun  (Boal  de 

Madeira) 320 

Boal  calhariz  (Boal  de  Madeira) 320 

Boal  de  Madeira 297,  320,336 

blend 297 

Bolgnlno  (newly  imported) 361 

Bona  in  Ca  (Luglienga) 363 

Bonarda 12,  107, 134, 139 

nitrogen  in  musts  and  wines 429 

Bordeaux  type 6,  6.  8,  9, 19,  63,  68,  217 

analyses  of  musts  and  wines 48 

keeping  (quality  of  wines 441 

nitrogen  in  musts  and  wines 424 

Botrytis  cinerea 895,  451 

Brown,  A.  J.,  quoted  on  fermentation.  381 

— Burger 8,  192,  217,  237,  244,  263,  418 

blend 92,94,245,418 

experiments  with  new  yeasts 401,  409 

Burgundy  type. ...6, 10, 14,  53,  68,  81, 199 

analyses  of  musts  and  wines 67,  204 

keeping  qualities  of  wine 441 

nitrogen  m  musts  and  wines 425 


Cabernet  Franc 9,  24,  48 

blend 26,43 

nitrogen  in  musts  and  wines 424 

Cabernet  Sauvignon 

9,  20,  24,    26,  30,    33,    41,  48.    237,    364 

blend 23,32,119,  366 

nitrogen  in  musts  and  wines 424 

value  for  yeasts 21 

Cagniard-Latour,  quoted. 379 

California  Black  Malvoisie 349,  369 

Cari  (Pelaverga),  newly  imported 361 

Cari  (Tadone) 148 

Carignane 8,  11,  88,  91,  108,  116,  418 

blend 66,  111,114,^18  • 

experiments  with  new  yeasts. 403, 405, 406 
fermented  with  various  substances  ..411 
injQuence  of  viniiication  on  nitrogen 

of 443 

nitroeen  in  musts  and  wines 427 

on  alfcali  soil 108 

Carola  (Tadone) .   148 

Catarrattu  a  la  Porta,  newly  imported.362 

Cesanese,  newly  imported 362 

C^sar 11,70,79,86 

nitrogen  in  musts  and  wines 427 

Characteristics   of   types.     (See   also 

Types.) 5-15 

Charbono 9,39,51  121 

on  alkali  soil 39 

Champagne  for  analysis 367 

Chardonay  (Pinot  Chardonay).199, 201,  254 

Chasselas  dor6 

14,  230,  234.  244,  251,  316,  331,  345 

Chasselas  de  Fontaineoleau  (Chasselas 

dor4) 230 

Ch&teau  Iquem  wine 199,205 

Chauch6gris 14,  224,  240,  246,  252 

blend 243,245,388 

Chauch6  noir. 7, 104, 129 

blend 43,104,106,368 

nitrogen  in  musts  and  wines 425 

Chenin  noir,  newly  imported 364 
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Chevrier  (Semillon) 205 

Chianti  wine,  pure  yeasts  for 884 

Cinsaut  ...7, 11,  88,  92, 108, 127,  849,  416,  418 

blend 92,94,128,416,418 

effect  of  alkali  on 92 

nitrogen  in  mnsts  and  wines 426 

Cioutat  (Chasselas  dor€) 231 

Cipro  nero,  newly  imported 361 

Cinti(Alm«ria) 864 

Clairette^i  grains  ronds(Ugniblanc)..  234 

Clairette  blancbe 14,  224,  250,  417 

blend    417 

resistance  to  phylloxera 224 

Clarete  (Bordeaux) 19,  68,  70 

Climate,  effect  on  wines 7 

Cloverdale  Valley 112 

Coast  Range  Valley,  description  of ...  43S 

wines  of 7,  432,  442 

Colby,  George  E.,  analyses  by 19,  460 

Nitrogenous  matters  in  musts  and 

wines 422 

Note  on  analyses 19 

Color  experiments  with  grapes 416 

measurements  of  notation 416 

Colombar  (Sauvi^on  vert) 212 

Colombaua  (Sauvignon  vert) 212 

resistance  to  phylloxera 212 

Columbier  (Semillon) 205 

Combe,  L.  D.,  San  Jos^ 304 

Composition    and    classification    of 

grapes  and  wines 3-16 

Cone,  J.  D.,  Sacramento,  grapes  from  .  246 

Cornichon 349,364,  369 

preservation  of  fresh  grapes 448 

Cornichon  blanc  (Pizzutello  di  Roma)  364 

Cornichon  violet  (Cornichon) 349 

Cornwall,  P.  B.,  Santa  Cruz 366 

Corrosive  sublimate  fruit  preservative.  449 

Costiole  (Neiretta) 148 

C6t(Malbeck) 27 

Crabb,  H.  \V.,  Oakville,  wine  from  ....  366 
Crabb's  Black  Burgundy  ( Refosco) ....  148 

nitrogen  in  musts  and  wines  of 428 

Croattina,  or  Crovattina,  newly  im- 
ported   361 

Croetto  (Morettq) .12,  146 

Culo  de  Horza  (Flame  Tokay) 362 

D 

Dannet,  G.  A.,  Amador  County 114 

Danugue,  newly  imported 263 

De  Loja  (Almeria) 354 

De  Turk,  I^  Santa  Rosa,  wine  from...  366 
Disease,  Anthracnose 226 

Oidium 228,  240,  266 

Dodrelabl  (Gros  Colman) 347 

Dolcetto 11, 107,  130, 134, 140 

nitrogen  in  musts  and  wines 429 

Dolutz  nero  (Dolcetto) 107 

Doradillo 297 

Dovle,  J.  Tm  Cupertino,  grapes  from. 

(§ee  varieties.) 
Dresel,  K.,  Sonoma ;  experiments  with 

yeasts 401 

Drummond,  J.  H.,  Glen  Ellen,  grapes 

from 207 

Dubourg,  E.  D.,  analyses  by 366 

Dudley,  Dr ,  San  Jos6 116 

E 

E^gers  Vineyard,  Fresno,  grapes  from.  344 

Eicnkueeltraube  (Gros  Colman) 847 

Eisen,  G.,  Fresno 330 
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Elbling  wine 13 

Elender  (Burger) 244 

Emperor 350,  369 

Enrageat  (FoUe  blanche) 217 

Epinette  (Pinot  blanc  Chardonay) 201 

Erbalus  di  Calnso,  newly  imported...  361 

Etraire  de  PAdhui 11,  80,  86 

resistance  to  mildew 80 

F 

Favorita 12,  147 

Feely,  D.  C,  Patchen 238 

FeherSzagos 829,  337 

Fermentation 379 

aeration  in 390 

at  high  temperatures 410 

cause  of  "stuck"  wines 893 

conditions  of 388 

critical  period  of 382 

experiments  with  selected  yeasts 385 

general  principles  of 879 

influence  of  temperature 391,  409 

nitrogen  of 390 

products  of 381 

refrigerators,  or  cooling  machines. . .  893 

with  fielectea  yeasts 395 

with  various  substances 411 

Ferments,  mannite 319 

mucor 152 

Properties  of 379 
accharomyces  apiculatus 385 

cerevisiae 383 

ellipsoideus 106,  382 

pastorianns 386 

yeasts 386 

Ferrara,  experiments  with  pure  yeasts.  398 

Fitch,  Asa,  quoted 376 

Flame  Tokay 286,  852,  369 

preservation  of  fresh  grapes 449 

Flaming  Tokay 362 

Fluorid  of  ammonium  with  yeast 389 

Folle  blanche 14,  206,  217 

Folletaee,  description  of 461 

Foothill  region,  description 433 

wines  of 7,  432,  442 

Formint(Furmint) 264 

Fountain  Grove  Vineyard,  Santa  Rosa, 

yeasts 404 

Fowler,  J.  S.,  Patchen 241 

Franc,  Pinot 14,  63,  79, 199 

blend 61,64 

Franken  Riesling..  13, 180, 184, 186, 187, 264 

blend 186 

Frankenthaler  (Black  Hamburg)  ..10,  346 

Fre8a,or  Freisa 12,  134.143 

nitrogen   contents   of    musts    ana 

wines 428 

FresadiNizza  (Neiretta) 148 

Frontignan  (Muscat of  Alexandria)...  339 
Furmint 16,  264,  264,  273,297 

G 

Gabriella  (Mantuo  de  Pilas) 311 

Gallegos,  J.,  Mission  San  Jos6.  (See  va- 
rieties.) 

Gamai  blanc  wine 14 

Gamainoir 10, 14 

Gamai  teinturier 83,36,  50 

blend  33,  68 

nitrogen  in  musts  and  wines.. 425 

on  alKali  soil 33 

Gavon,  N.,  analysis  by 365 

GelberMosler  (Furmint) 254,  284 
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Gelbe  Seidentranbe  (Laglienga)...354,  856 
Gen  til      aromatique      (Johannisberg 

Riesling) 180 

Gentil  rose  ( Red  Traminer) 184 

Golden  Cbasselas  (Palomino). 230,  302,  306 
Gordo  bianco  (Muscat  of  Alexandria).  338 

Gouais  blanc  ( Kleinberger ) 192 

Gould,  R.  A.,  analj^sis  by 433 

Goulu  blanc  (Semlllon) 205 

Grai8(FolIe  blanche) 217 

Grapes,  color  experiments  witb 416 

iuices,  preserved  by 368 

Medoc  varieties 19,  20 

notes  on  thirty  varieties  imported..  361 

preservation  of  fresh 447 

varieties,  differences  in  nitrogen. 404,  429 

Grau  A  Werner,  wine  from 364,  365 

Gray  d'Ischia  (Chauch6  gris) 240 

Gray  Riesling  (Chanch6  gris) 240 

Green  Hune^arian 228,  270,  274,  367 

Green  Rieslmg  (Sauvi^non  vert) 212 

Qrenache 11,  88, 95,  108, 128,  297 

blend 95, 97, 118 

new  yeasts  with 403,404 

nitrogen  in  musts  and  wines 427 

on  alxali  soils -.-.    95 

Groezinger,  Mr .-.-.  244 

Gros  Colman 338,347,368 

preservation  of  fresh  grapes 448 

Gros  Guillaume,  newly  imported 363 

Gros  Mansenc 12,  44, 121, 167 

blend 43,  44, 137, 160 

experiments  with  new  yeasts 406 

nitrogen  in  musts  and  wines 429 

Gros  Riesling  (Orleans) 192 

Grossblaue 12,168 

Grosse  Chalosse  (FoUe  blanche) 217 

Gros  Verdot  ( Verdot) 32 

blend 33 

nitrogen  in  musts  and  wines 424 

Grisadi  Piemonte,  newly  imported...  362 

Grisely  Frontignan  (Muscatel) 331 

Gniner  Velteliner 266,  272 

blend 258 

nitrogen  in  musts  and  wine 428 

Gutedel  (Chasselas  dor^) 13,  230,  244 

Gypsum,  use  of  in  fermentation  ...390,  410 

H 

Hansen,  C,  quoted 382 

Hayne,  A.  P. ;  Phylloxera 375 

quoted 453 

Herbemont 366,360,  369 

blend 123 

Heunlsch 15,264 

Hilgard,   E.   W.;     composition    and 

classification  of  graj>es 3 

letter  of  transmittal 1 

note  on  nitrogen  in  wine 422 

quoted 225 

Hotopp,  Wm.,  Charlottesville, Va 369 

H  uasco  ( Muscat  of  Alexandria) 338 

preservation  of  fresh  grapes 448 

Husmann,  George,  Napa 175,  228,  369 

I,  J 

Italian  varieties 58,70 

Jaffa,  M.  E.,  analyses  by 433 

Jacquemin,  Georges,  pure  yeast  from 

383,  384,  400 

Jenison  &  Strine  Bros.,  Downey,  vine- 
gar from  368 

Jereztype 297 

Johannisberg  Riesling 

180,  181,184,  188, 192,  199,  264 
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Johannisberg  Riesling ;  blend 234,  254 

experiments  with  new  yeast 3M,  40O 

Jura  type,  analysis  of  musts  and  wines .    85 

characteristics  of II,  70 

K 
Eadarkas 12, 166 

nitrogen  in  musts  and  wines 428 

Keatin^e,  H.,  Lower  Lake 207,  211,  246 

Kechmish 343 

Keeping  qualities  of  wines 441 

Keyes,  W.  8.,  St.  Helena 400 

King,  Charles,  St.  Helena 241 

Klee,  W.  G.,  Glenwood 190,  367 

Kleinberger 13.192,244,  418 

Koenig,  analysis  by. 10 

K(5lner  (Grossblaue) 168 

Krug,  W.  H.,  Washington,  D.  C 444 

L 

Lacrima,  newly  imported 362 

Lagrain 12,  166 

blend 155 

Lambrusca  (Moretto) 146 

Lefranc,  H.,    San  Jos^,   experiments 

with  yeast 403 

Lenoir,  newly  imported 369 

Liebig,  quoted 380 

Lignan  blanc  (Luglienga) 353 

Lignanga  (Lu^lienga) 353 

Limestone,  effect  on  wine 867 

Listan  (Palomino) 14,  230,  302 

Livermore  Valley 112 

Long  green  (Green  Hungarian) 275 

Luglienga 868,  359 

M 

Macartney,  A.,  Kenwood 78,  79,  80,  20O 

Maccabeo(Ugni  blanc) 234 

Madeira  wine - 6 

Malbeck 9,28,27,29,49 

blend 21,  29,  43,  386 

nitrogen  in  musts  and  wines 424 

Malic  acid  in  wines 380 

Malmsey 202,  297,  296,  302,  824,  336,  339 

experiments  with  new  yeasts «..  406 

Malvasia  bianca 833,337,866 

Malvasla  di  Broglio,  newly  imported..  362 

Malvasia  gro8sa( Malm sev) 324 

Malvasia  Kovasenda,  newly  imported.  362 

Malvoisie 140,297,339,849 

Malvoisie  h,  gros  grains  (Malmsey) ...  324 
Malvoisie  blanche  du  Piedmont  (Mal- 
vasia bianca) 383 

Mammolo  Toscano,  newly  imported..  362 

Mantuode  Pilas 

297,  303,310,  311,  316,  335,  838 

Marsanne 14,  224,  228,  251,  257,  828 

blend 328 

Marzemino 12, 134, 154, 166 

blend 163 

nitrogen  in  musts  and  wines 428 

Mataro 11, 88, 112, 131,  386 

blend 866 

experiments  with  new  yeasts.. .403,  404 
fermented  with  various  substances.  ..411 

nitrogen  in  musts  and  wines 426 

Mayarka(Slankamenka) 268 

Medoc  wines 19,53,70,365 

Melon  (Pinot  blanc  Chardonay) 201 

Merlot 9,26,29,49 

blend 21,23.  52 

Merriam,  G.  F.,  Twin  Gaks 367 
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Meunier 10,68,68 

blend 61,64 

nitrogen  in  mnsts  and  wines 426 

Miller  grape  (see  Meunier) 63 

Mission 288,  296,297 

experiments  with  new  yeasts 406 

preservation  of  fresh  grapes 449 

Mold— Aspergillus  niger 452 

Botrytis  cinerea 896,  461 

effect  of,  in  wine - 882 

Penicillam  elancnm 896,  462 

Scelrotinia  fuckiliana 463 

Mondense .11,  21,  70,  76,  79,  80,  86,  366 

blend 1 76,78 

new  yeasts  with 404 

nitrogen  in  musts  and  wines 426 

production .76 

Monica  ^Mission?) 288 

newly  imported 363 

Monte  Olivette  (Mantuo  de  Pilas) 311 

Montrachet  wine 199 

Moretto - • 146 

experiments  with  new  yeasts 406 

Moscatello  bianco  (Muscatel) 331 

Moscatello  fino 292,  295 

Moscatello  nero  (Moscatello  fino) 296 

Mountain  View 114,  116 

Mourastel 74,  88, 116, 123,  131 

blend 97,  118 

experiments  with  new  yeasts 404 

wine 11 

Mourisco 338 

Mourisco  branco 297,  814,  335 

Mourisco  preto 276,  282,  286,  296,  314 

exi>eri men ts  with  new  yeasts 406 

Mourisco  tin  to  do  Douro   (Mourisco 

preto) 286 

MtEller  traube  (Meunier) 63 

Munica,  newly  imported 363 

Muscadelle,  wine  from 205 

blend 205 

Muscadelle  du  Bordelais  wine 14 

Muscat 276,  290,  324,  338 

Muscat  blanc  de  Frontignan  (Musca- 
tel)  831 

Muscatel 881,  337 

Muscat  of  Alexandria 888,  357 

Muskateller  (Muscatel) 1  331 

Mycoderma  vini 268 

N 

Naegeli,  quoted 880 

Napa  Valley,  wine  of 8 

Napoleon,  blend  with 811 

preservation  of  fresh  grapes 448 

Natoma 207-211,  219,  &6,  235,  299-324 

Nebbiolo 12, 107, 184.  143 

nitrogen  in  musts  and  wines 428 

Nebbiolo  bourgu 136 

Nebbiolo  di  Dronero,  newly  Imported .  361 

Nebbiolo  fino 136 

Nebbiolo    di    Gattinara,    newly    im- 
ported   361 

Nectaria,  newly  imported 363 

Negramol  (Tinta  de  Madeira) 276 

Negrara  di  Oattinara,  newly  imported.  361 

Negro  Amaro,  newly  imported 362 

Negro  dolce,  newly  imported 362 

Neiretta 12,148 

Nitrogen,  effect  on  keeping  quality  of 

wine 440 

importance  of  with  yeasts 391 

in  European  wines 446 

influence  of  vinitication  upon 443 

in  musts  and  wines 422 
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North  Italian  type,  analyses  of 161 

characteristics  of 12,184 

keeping  equalities  of  wines 441 

nitrogen  m  musts  and  wines 428 

Norton^s  Virginia  Seedling,  wine 369 

Notes  on  recently  imported  grapes...  361 
Nova  Kei(Moun8CO  preto) 286 

0 

Oakville,  Napa  County 123, 124 

Ochsenauge  (Oros  Golman)... 347 

Ocru  di  bove,  newly  imported 363 

Olivette  de  Oadenet,  newly  imported.  363 

Orange  wine,  analysis  of 367 

Orleaner  (Orleans) 192 

Orleans 13, 192 

on  alkali  soil 192 

Orleans  Riesling  (Orleans) 192 


Pagadebito,  newly  imported 368 

Palomino 230,  297,  302, 808,  334 

experiments  with  pure  yeasts 406 

Paparelli,  L.,  reference  to 422 

Parrott,  Tiburcio,  St.  Helena 365 

Parsley  vine  (Chasselas  dor^) 281 

Pasteur,  quoted 880 

Pedro  Jimenes 297,302-320,334 

Pedro  Ximenez  (Pedro  Jimenes) 297 

Pelaverga,  newly  imported 361 

Peptone,  use  in  fermentation 410 

Peronospora 206 

Pero  Ximenes  ( Pedro  Jimenes) 297 

Perruno 297,  810,  311,  314,  316,  335,  838 

Perruno  duro  (Perruno) 310 

Persan 11 

Petit  Bouschet 

11, 36, 44, 88, 91,  95, 121, 132, 156,  417 

blends 88,  92, 121, 123, 128,  417 

new  yeasts  with 404 

nitrogen  in  musts  and  wines 427 

on  alkali  soil 121 

production 121 

Petite  Sirah  (Sirah) 70,  74,  416 

nitrogen  in  musts  and  wines 426 

Petit  blanc  (Clairette  blanche) 224 

Petit  pinot.  (See  Refosco,  148) 366 

Petit  Verdot(Verdot) 32,33 

blend 33 

Peverella 16,  254,259,261,  27» 

blend 281,  263 

experiments  with  pure  yeasts 397 

Pf  efrertraube  ( PeverelJa) 260* 

Pfeffer,  Wm.,  Gubserville 364,  366 

Phylloxera 212,224,231,286,  852 

history  of 376 

Picardo  wine 224 

Picamian  (C^sar) 79 

Picpoule,  newly  imported 11,  363 

Pied  de  Perdrix  (Teinturier) 36 

Pinot 7,10,63,58,63,79 

blend 33,  58,81,64,67,  119 

Pinot  blanc 14,199,201 

blend 200,203 

Pinot  blanc  Chardonay 199 

Pinot  Chardonay 14,201 

blend 200,203 

fermented  with  various  substances.  411 

Pinot  de  Pemand 10,  61 

nitrogen  in  musts  and  wines 425 

Pinot  St.  George 61 

blend v.  61,64 

nitrogen  in  musts  and  wines  of 425 

Pinotfranc 61 
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Pinot  gris  (Ruiander) 186 

Pinotnoir 10,186,199 

blend 66 

Pinot  Noirien 61 

Plquepouille  (Folle  blanche) 217 

Pizzutello 838,854,360 

preservation  of  fresh  grapes 449 

Plant  dor6  blanc  (Pinot  blanc) 199 

Plant  de  Dame  (Folle  blanche) 217 

Plant  du  Rhin  (Franken  Riesling)  ...  187 

Plaster , 390 

use  in  fermentation 410,  412 

Ploussard 11,88,98,129 

blend 98 

Pohndorff,  F.,  Mission  San  Jo86 228 

Portal,  J.  B.,  San  J  086 207 

Port  type,  characteristics.. .6, 100, 102,  274 

Preservation  of  fresh  grapes 447 

Production,  Aramon 89 

Burger 245 

Chasselas 230,231 

Chauch^  gris 240 

Franken  Riesling 188 

Kleinberger 193 

Marsanne 228 

Mondeuse 76 

Palomino 363 

Pedro  Jimenes 298 

Petit  Bouschet 121 

Pinot  blanc 199 

Pinot  blanc  Chardonay 201 

Semillon 206 

Sirah 70 

Ugni  blanc 234 

Verdal 287 

Verdelho 816 

Prune  juice,  examination  of 368 

Pruning,  long  and  short  (See  descrip- 
tion of  grapes.) 

Pruning,  Gnjrot  system 240 

Purple  Comichon  (Gomichon) 360 

preservation  of  fresh  grapes 448 

Putzscheer  (Kleinberger) 192 

Q 

Quagliano,  newly  imported 362 

Queue  de  renard  (Ugni  blanc) 234 

R 

Rabosco  (Refosco) 148 

Raisin  and  table  grapes 388 

Raisins 308 

Rancio  taste,  cause  of - 296 

Rebauche  (Folle  blanche) 217 

Red  Velteliner  (Gniner  Velteliner)....  266 

Refosco 712,  121,  184,  148,  166 

blend 92,137,  153 

experiments  with  new  yeasts 406 

nitrogen  in  musts  and  wines 428 

Refrigerators  or  cooling  machines —  393 

Regions,  agricultural,  described 432 

variations   in    nitrogen    in   grapes 

from 432-442 

Reifler(RothKipfler) 258 

Resistant  stock 225 

Rhenish  type,  analyses  of  musts  and 

wines 67,  197 

characteristics  of 10,18,|»3, 180 

effect  of  climate 7 

Riesling.  ..6,  8, 13. 180, 192, 199,  210,  244,  367 

Riley,  C.  V.,  Prof 375 

Rising,  W.  B.,  Prof 368 

Robin  noir 7,64,69 

blend 66,  111 

nitrogen  in  musts  and  wines 426 
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Romain  (C^sar) 79 

Rom mier,  experiments  of 883 

Rose,  L.  J..  San  Gabriel 244,  246 

Rosen traube  (RotherSteinschiUer)...  266 

Roth  edel  (Red  Traminer) 184 

Rother  Steinschiller 15.  254,  266 

Rother    Verschetzer    (Rother    Stein- 
schiller)  266 

Rothgipfler 15,  264,  256,  858,  272 

nitrogen  in  musts  and  wines  of 427 

Roussanne 14 

Rovasenda,  Count  8.  di 361 

Rueff,  Wm.,  San  Francisco 367 

Ruiander :...13, 184. 186,  264 

blend   186,187 

Rupestris 417 

Russian  River  Valley 108, 137 
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The  Control  of  the  Temperature 
in  Wine  Fermentation. 

By  A.  P.  Hayne. 

The  Co7itrol  of  the  Temperature.  The  fermentation  of  wine  must,  or  the 
juice  of  the  grape,  results  in  the  main  in  the  splitting  up  of  the  sugar  it 
contains  into  almost  equal  parts  of  alcohol  and  carbonic  acid  gas.  While 
there  are  other  products  of  fermentation,  it  is  not  essential  for  our  immedi- 
ate purpose  to  dwell  on  them  in  this  connection.  The  transformation  of 
sugar  into  carbonic  acid  gas  and  alcohol  is  a  chemical  action  caused  by 
minute  plants  or  ferments  called  yeast.  It  is  well  known  that  all  chemical 
changes  of  this  sort  produce  heat ;  and  thus  it  will  be  seen  that  the  temper- 
ature of  a  fermenting  mass  of  a  sugar  solution  (grape  juice),  while  it 
depends  to  a  certain  extent  upon  the  outside  temperature,  is  chiefly  depend- 
ent upon  the  amount  of  heat  generated  within  the  tank  itself.  The  amount 
of  heat,  then,  that  is  produced  in  a  fermenting-tank  depends  upon,  first, 
the  percent  of  sugar  in  the  must  and  the  quantity  of  must ;  second,  the 
facilities  offered  by  the  tank  and  air  for  carrying  off  the  heat  generated  by 
fermentation,  or  conductivity  of  the  tank-walls,  the  amount  of  surface  ex- 
posed to  the  air,  the  circulation  of  the  must  within  the  tank,  etc.  ;  third, 
the  activity  of  the  yeast  cells,  /.  e.  the  rapidity  of  fermentation. 

Percentage  of  Sugar.  The  amount  of  sugar  in  the  must  varies  from  year 
to  year  in  the  same  place  with  the  same  varieties.  In  hot  countries  there 
is,  other  things  being  equal,  more  sugar  in  the  must  than  in  cold  countries. 
Some  varieties  of  grapes  give  more  sugar  than  others ;  and  as  high 
alcoholic  strength  is,  unfortunately,  paid  for  as  such  b}-  the  merchant, 
grape  growers  are  apt  to  select  those  varieties  that  produce  the  most  sugar, 
and  hence  alcohol  in  the  wine,  regardless  of  true  quality.  While  this  may 
be  proper  enough  in  cold  climates,  it  works  g^eat  injury  to  the  general 
reputation  of  the  wines  of  warmer  countries,  for  alcohol  is  not  the  only 
desideratum  in  wine.  In  hot  climates  there  is  almost  always,  with  the 
excess  of  sugar,  a  correspondingly  smaller  amount  of  acid.  It  is,  however, 
important  to  note  that  very  high  sugar  contents  of  must  and  low  acid  gen- 
erally go  together,  and  that  they  both  are,  as  a  rule,  undesirable. 

Excess  of  Heat.  The  amount  of  heat  generated  within  the  fermenting- 
tank  is  very  great,  being  sufficient,  theoretically,  to  raise  above  boiling 
point  the  whole  of  a  must  rich  in  sugar.  Practically,  however,  the  heat  is 
generated  gradually ;  and  much  of  it  is  carried  off  by  the  gas  generated, 
as  well  as  through  the  walls  of  the  vat,  and  from  the  surface  of  the  fer- 
menting liquid  ;  otherwise  fermentation  be5'ond  a  certain  point  would  be 
impossible.  This  fact  has  taught  wine-makers  in  warm  countries  the 
necessity  of  a  free  circulation  of  air  in  the  fermenting-room,  unless  that 
air  is  hotter  than  the  temperature  of  the  fermenting  mass.  Hence  the 
b2nefit  of  the  practice  of  fermenting  in  small  packages  with  thin  walls: 
first,  because  of  less  actual  amount  or  quantity  of  heat  (calories)  gener- 
ated ;  and,  second,  because  of  the  facility  with  which  this  heat  can  be  car- 
ried off  and  thus  the  equilibrium  between  the  temperature  of  the  ferment- 


ing  mass  and  the  outside  air  be  maintained.  This  has  led  many  wine- 
tnakers  to  have  their  tanks  made  of  small  diameter »  of  great  height,  and 
of  very  thin  material  of  high  conductivity,  such  as  thin  enameled  iron. 
While  this  .certainly  enables  the  operator  to  completely  control  the  temper- 
ature, it  has  proved  far  too  expensive  for  general  use.  But  unquestionably 
the  growing  custom  of  using  very  large  tanks  is  essentially  bad  practice. 

Activity  of  the  Yeast,  The  third  factor  in  the  problem  is  the  activity  of 
the  yeast-cell.  There  are  many  circumstances  that  modify  this  activity. 
First  it  must  be  remembered  that  the  yeasts  are  plants,  and  that,  in  a  gen- 
eral way,  their  growth  (activity)  is  modified  by  the  same  conditions  that 
affect  the  higher  plants  growing  in  the  fields.  Extremes  either  of  heat  or 
cold  are  unfavorable  to  their  maximum  development.  Thus  in  cold 
climates  the  wine-maker  keeps  a  fire  constantly  burning  in  the  fermenting- 
room,  while  in  hot  countries  all  his  energies  are  bent  on  reducing  the 
temperature  to  that  most  favorable  for  proper  fermentation. 

It  is  also  noted  that  the  higher  plants  have  different  ''optimum''  tem- 
psratures ;  for  there  are  tropical  plants,  plants  of  temperate  regions,  and 
plants  that  grow  in  the  arctic  regions.  It  is  the  same,  within  certain 
limits,  with  the  yeast  plants.  This  variation  is,  as  yet,  but  little  known, 
for  it  is  within  but  a  few  years  that  serious  attention  has  been  given  to 
this  branch  of  science  so  magnificently  set  forth  by  Pasteur.  Suffice  it  to 
say  that  something  has  been  done,  and  that  the  beer  brewers  have  put 
these  principles  in  practice  with  eminent  success.  Now  the  yeast  plant  of 
the  brewers  splits  up  sugar  into  alcohol  and  carbonic  acid  gas,  just  as  the 
wine  yeasts  do,  and  is  influenced  by  exactly  the  same  conditions. 

In  the  case  of  the  seeds  of  the  higher  plants  of  all  kinds,  activity  does 
not  begin  until  the  proper  temperature  has  been  reached.  Should  the 
teinperature  in  spring  rise  slowly,  the  growth  of  all  plant  life  is  corre- 
spondingly slow ;  but  so  surely  as  a  sudden  great  rise  in  temperature  takes 
place,  plant  life  will  be  intensified  by  it  until,  when  excessive  temperatures 
are  attained,  it  is  either  paralyzed  temporarily  or  the  plant  may  die. 

Similarly,  if  the  grapes  arrive  at  the  fermenting  tank  much  heated,  then 
we  may  look  for  a  sudden  violent  development  of  yeast-plants  or  fermen- 
tation. This  is  unfavorable  for  several  reasons  :  first,  because  the  heat  is 
generated  so  rapidly  that  a  due  amount  can  not  be  carried  oif  in  time  by 
conduction,  and  high  temperature  is  reached  very  quickly,  whereby  the 
yeast  may  be  paralyzed  or.  killed.  But  more  than  this ;  within  certain 
limits  each  degree  of  sugar  in  the  must  means  a  corresponding  amount  of 
heat  generated  in  the  tank.  Now  if  fermentation  starts  in  at  a  low  tem- 
perature, say  56  degrees  F.,  the  generation  of  heat  will  be  slow  at  first, 
and  the  rate  of  fermentation  will  hz  correspondingly  slow,  and  apparently 
less  heat  will  be  generated  than  if  started  at  a  higher  temperature ;  because 
much  is  lost  by  conduction,  although  the  amount  is  actually  the  same. 
The  starting  point  was  so  low  that  the  heat  that  was  not  carried  off  by 
conduction  is  not  sufficient,  when  added  to  the  initial  temperature,  to  carry 
it  to  the  killing  point.  Let  the  initial  point  be  75  degrees  F., 
as  is  frequently  the  case,  then  the  extra  heat  added  by  the  greater 
rapidity  of  fermentation  will  carry  the  temperature,  without  doubt,  to  the 
death  limit.  Hence  the  many  efforts  made  to  get  the  grapes  into  the  tank 
in  a  cool  state.  Wherever  this  can  be  done,  the  fermentation  usually  goes 
through  well ;  but  practically  this  is  possible  only  on  a  small  scale.  Hence 


in  a  warm  climate  like  that  of  California  the  initial  temperature  of  the 
must  is  always  over  60  degrees  F.,  and  in  some  cases  over  76  degrees  F. 
The  danger  arising  from  over-heating  is,  therefore,  naturally  to  be  expected. 
Actually,  at  all  the  wineries  of  this  State,  over-heating  does  occur  almost 
continually,  and  great  financial  losses  result  therefrom. 

Nourishment.  Bttt  aside  from  the  general  climatic  conditions,  all  plants 
are  profoundly  modified  in  their  growth  by  the  nourishment  they  receive 
from  the  soil  in  which  they  grow.  Aside  from  the  sugar  required  to 
nourish  the  yeast  plant,  one  of  the  most  important  factors  in  the  problem 
of  its  growth  is  the  acid.  There  are  other  factors,  but  these  are  not  essen- 
tial in  this  connection.  Now  just  as  there  are  plants  that  will  grow  in 
alkali  soil,  and  others  that  will  not :  so  there  are  yeast  plants  that  will 
thrive  in  a  non-acid  medium,  and  others  that  will  not. 

Diseases  of  Wine.  This  brings  us  to  the  plants  that  cause  the  diseases 
of  wine ;  for  it  should  be  understood  once  for  all,  that  a  *'  spoilt  '*  wine  is 
spoiled  not  spontaneously,  but  by  the  growing  in  it  of  some  minute  plant 
which  uses  the  substances  of  the  wine  to  nourish  itself,  and  to  produce 
both  its  natural  products,  most  of  which  are  foreign  to  normal  wine,  and 
unpalatable  besides.  Thus  the  bacteria  of  putrifaction  destroy  otherwise 
edible  meat  and  render  it  unfit  for  human  consumption.  In  the  same 
manner  all  diseased  or  "spoilt"  wines  have  been  rendered  so  hy  some 
plant  of  a  lower  order  than  the  yeast- plant  that  gave  it  its  quality. 

Importance  of  Proper  Temperatiire.  Returning  to  the  question  of 
temperature,  it  has  been  established  beyond  the  possibility  of  rational  dis- 
pute that,  in  the  majority  of  cases,  those  temperatures  most  favorable  to 
the  wine-yeast  plant  are  unfavorable  for  the  development  and  growth  of 
disease-plants  or  bacteria,  and  vice  versa. 

In  a  general  way  we  may  say  that  the  wine-yeast  is  a  plant  of  the 
temperate  zone,  while  the  disease  bacilli  are  plants  of  the  tropics ;  the 
one  requiring  moderate  heat  for  its  normal  growth  and  the  other  re- 
quiring a  much  higher  temperature  in  order  to  grow  and  act  at  all. 
This  explains  the  practice  of  keeping  wine  iii  cool  cellars.  This  is  a  ver>' 
important  point.  High  temperatures  are  very  unfavorable  for  normal 
wine-yeast,  and  x^ry  favorable  to  the  bacteria  which  cause  wines  to  spoil. 
After  the  limit  of  temperature  favorable  to  the  yeast-plant  has  been  passed, 
the  quality  of  the  wine  deteriorates  with  great  rapidity ;  not  necessarily 
because  the  wine-yeast  is  actually  killed,  nor  that  its  action  has  ceased 
altogether  ;  but  that  its  activity  has  been  checked,  and  that  the  harmful 
bacteria  have  begun  their  work  ;  producing,  not  alcohol,  carbonic  acid 
gas,  glycerine,  etc.,  but  their  own  characteristic  products  such  as  mannite, 
acetic,  lactic,  and  butyric  acids,  etc.,  etc. 

Paralysis  and  Death  of  Yeast-plafits,  The  degree  of  paralysis  of  the 
yeast-plant  depends  upon  the  temperature  and  composition  of  the  must. 
The  absolute  point  of  temperature  at  which  paralysis  or  death  will  over- 
take the  yeast-plant  cannot  be  fixed  absolutely,  as  it  depends  upon  the 
variety  of  ferment  or  yeast-plant,  as  well  as  upon  the  conditions  in  which 
it  works  best.  For  normal  musts  with  a  normal  yeast,  the  death  point  is 
generally  from  98  to  100  degrees  (F).  Some  varieties  of  yeast  (and  these 
are  few)  will  stand  more  heat,  most  of  them  suffering  greatly  before  this 
point  is  reached ;    the  must  also  should  be  of  a  composition  naturally 
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favorable  to  them.  Before  this  point  is  reached  the  bacteria  begin  to 
develop,  while  the  wine-yeast  stops  growth  and  the  wine,  if  not  spoiled, 
is  rendered  of  less  value  than  it  would  Jiave  been,  had  the  temperature 
remained  lower. 

Ejffect  on  Bouquet  and  Aroma.  It  should  be  noted  in  this  connection 
that,  with  certain  reservations,  the  general  rule  is  that  the  lower  the 
temperature  of  fermentation  the  better  the  aroma  and  bouquet  of  the  wine. 
In  other  words,  the  proper  regulation  of  the  temperature  of  the  must 
during  the  first  or  tumultuous  fermentation  means  the  production  of  a 
wine  richer  in  alcohol,  of  better  keeping  qualities,  and  better  quality 
throughout. 

Use  of  Antiseptics  and  Antiferments.  With  this  review  of  the  general 
principles  governing  fermentation,  we  come  to  the  practical  lessons  de- 
ducible  therefrom.  We  have  had  occasion  to  note  the  heavy  annual  loss 
to  wine-makers  from  **  stuck  tanks,**  resulting  either  in  the  total  destruc- 
tion of  the  wine,  or  the  partial  loss  of  its  market  value.  We  have 
also  had  occasion  to  listen  to  the  criticisms  of  the  purchasers  of 
California  wine,  both  abroad  and  in  this  country;  and  in  by  far  the 
greater  number  of  cases  the  fault  found  was  not  so  much  with  the  quality, 
(for  well-made  California  wine  compares  favorably,  grade  for  grade,  with 
any  in  the  world)  but  in  the  unsoundness,  f.  e.  the  tendency  to  spoil  on 
the  hands  of  the  purchaser  before  reaching  the  consumer.  This  has  led 
to  the  use  of  antiseptics,  "anti-ferments,*'  that  is  poisons  which  kill  out- 
right or  paralyze,  not  only  the  wine-yeast  but  all  bacteria  that  might 
intervene,  and  in  some  cases  the  consumer  as  well.  The  making  of  wine 
at  high  temperatures  is  simply  inviting  the  use  of  antiseptics  ;  for,  as  a 
matter  of  fact,  unsound  wine  can  only  be  marketed  by  the  use  of  some  power- 
ftil  agents  to  keep  the  bacteria  in  check.  Few  wine-makers  realize  the  great 
harm  done  to  the  reputation  of  Californian  wines  by  a  few  unscrupulous 
or  ignorant  dealers  who  systematically  buy  up  unsound  wines,  "doctor  " 
them,  and  ship  them  abroad.  The  sooner  the  use  of  antiseptics  of  any 
kind  (except  pure  wine  alcohol)  is  stopped,  the  better  it  will  be  for  all 
concerned  in  viticulture.  It  is  to  be  regretted  that  there  is  no  law  enforced 
that  punishes  those  who  use  dangerous  drugs  in  wine. 

Stuck  Tanks.  A  *  *  stuck  tank  * '  is  a  very  common  occurrence  at  most 
all  wineries  in  California,  as  well  as  in  all  countries  having  similar  climates. 
It  means  that  the  yeast  germs  that  convert  the  juice  of  the  grape  into 
wine  have  suddenly  ceased  their  normal  action,  and  fermentation  proper 
has  ceased,  while  bacterian  activity  has  started  up  ;  resulting  either  in  the 
total  or  partial  loss  of  the  wine.  One  wine-maker  of  this  State  told  us 
that  his  loss  from  stuck  tanks  amounted  in  a  single  season  to  $10,000; 
and  there  are  but  few  who  do  not  suffer  to  a  certain  extent  from  this  trouble. 

As  has  been  shown,  the  commonest  cause  of  stuck  tanks  is  too  high 
temperature.  The  trouble  is  not  by  any  means  confined  to  California  ; 
but  is  the  curse  of  all  wine-making  countries  in  the  warmer  parts  of  the 
world,  viz.  all  Southern  Europe,  North  and  South  Africa,  Australia,  etc. 
The  wine-maker  of  these  countries  has  been  found  to  be  less  self-compla- 
cent than  his  California  brother,  and  has  made  serious  efforts  to  control 
the  temperature  of  fermentation. 

Methods  of  reducing  Temperature.   By  some  wine-makers  the  amount 
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of  sugar  was  reduced  by  the  addition  of  water.  This,  in  many  cases  proved 
of  great  service,  but  in  others  it  was  not  so  ;  for  the  water  also  reduces  the 
acid  and  the  body  of  the  wine,  and  unless  there  be  sufl&cient  acid,  normal 
fermentation  does  not  take  place,  save  under  exceptional  circumstances. 
Others  tried  to  reduce  the  temperature  of  the  wine  by  the  addition  of  ice 
to  the  fermenting  tank.  This  had  not  only  the  same  effect  as  the  addition 
of  water  but  proved  utterly  impracticable  in  the  case  of  red  wine  and  is 
not  economical.  Some  tried  the  use  of  metal  spiral  coils  plunged  in  the 
fermenting  tank  through  which  cold  water  was  passed.  This  proved 
successful  in  the  case  of  wine  fermenting  without  skins  or  stems  (white 
wine)  ;  but  was  impracticable  in  all  cases  where  the  skins  and  stems  were 
left  in  the  tank,  owing  to  the  impossibility  of  sufficiently  mixing  the  hot 
and  cold  parts  of  the  fermenting  mass.  Others  tried  metal  tanks,  but  this 
was  found  to  be  too  expensive. 

Again,  some  tried  pumping  the  wine  from  the  bottom  of  the  tank  over 
into  the  top  and  allowing  it  to  spread  out  in  a  spray.  This  accomplished 
two  results :  it  cooled  the  wine  slightly  (but  very  slightly)  and  especially 
did  it  revive  the  partially  paralyzed  yeast  cells  by  giving  them  a  fresh 
supply  of  free  oxygen.  The  fatal  defect  of  this  practice  was  found  to  be 
that  too  great  oxidation  and  evaporation  of  the  alcohol,  which  took  place 
at  high  temperatures,  the  wine  becoming  too  highly  charged  with  acetic 
acid  (vinegar-sour).  Nevertheless,  this  pumping  over  of  the  wine  of  stuck 
tanks,  or  tanks  that  threaten  to  stick,  is  now  widely  practiced  all  the 
world  over,  and  in  the  case  of  a  sudden  stopping  of  fermentation  it  is 
necessarily  done  to  supplement  the  addition  of  fresh  must  in  active  fermen- 
tation used  to  finish  the  conversion  of  the  sugar  into  alcohol  and  carbonic 
acid  gas. 

Experiments  at  the  University.  Convinced  of  the  necessity  of  control- 
ling the  temperature  of  the  fermentation  of  wines  in  this  State,  (just  as  the 
brewers  do  that  of  their  fermenting  wort  to  a  fraction  of  a  degree,  always 
getting  a  product  the  value  of  which  is  known  beforehand),  the  Viti- 
cultural  Staff  of  the  College  of  Agriculture  set  about  to  devise  some  pract- 
ical method  for  attaining  this  end.  It  was  only  after  having  completed 
the  experiments  with  the  apparatus  herewith  described,  that  we  received 
detailed  data  of  the  European  experiments  with  the  refrigeration  of  wine. 
We  give  below  a  complete  description,  first,  of  the  French  apparatus; 
second,  of  the  one  first  devised  at  the  Experiment  Station  ;  and,  third,  of 
the  one  modified  as  found  advisable  after  thorough  trial. 

Apparatus  used  in  other  Countries.  Figure  i  represents  one  of  the 
forms  of  the  apparatus  now  used  throughout  Northern  Africa  and  South- 
ern Prance.  As  will  be  seen,  it  consists  essentially  of  two  columns,  each 
made  up  of  nineteen  thin,  well-tinned,  horizontal  copper  tubes.  These 
tubes  are  12^%  feet  long  by  i}4  inches  in  diameter.  The  total  length  of 
the  tubes  through  which  the  wine  passes  is  thus  nearly  500  feet.  These 
tubes  are  fitted  into  solid  bronze  castings  closed  by  means  of  a  bronze  plate 
over  a  rubber  washer,  w^ith  thumb  screws.  The  two  columns  are  con- 
nected by  a  tube  (3  fig.  i )  running  diagonally  from  the  top  of  one  column 
to  the  bottom  of  the  other,  so  that  the  hot  wine  entering  at  the  lower  end 
(7  fig.  I )  of  the  first  column,  and  after  passing  upwards  and  completing  the 
circuit  in  this  column,    passes  to  the  bottom  of  the  second  column,  from 


which  again  it  escapes  at  the  top.  Above  the  two  columns  of  tubes  is  a  large 
metal  water-box,  having  two  rows  uf  holes  iu  the  bottom  corresponding 
to  the  two  columns,  from  which  cold  water  is  allowed  to  drip  as  the  warm 
wine  is  pumped  through  the  tubes.  Under  the  apparatus  is  a  metal  box 
which  catches  the  drip  of  warmed  water.  Each  column  of  tubes  has  a 
stop-cock  (r,?)  wliich  allows  rapid  emptying  of  the  wine  when  pumping 
is  stopped.  The  apparatus  is,  as  bL'fore  said,  now  actually  in  use  in  other 
countries  and  we  are  indebted  to  the  excelltnt  report  of  Messrs.  Miintz  and 
Rousseaux  in  La  Rcviii:  de  f  (/7V«//«rc  for  ll;e  results  of  their  exhaustive 
experiments  conducted  in  France  during  the  past  season,  1896,  as  well  as 
during  the  season  of  1895. 

The  first  defects  that  strike  one  in  this  apparatus  is  the  unwieldiiiess 
and  expense,  as  well  as  the  large  amount  of  labor  required  to  force  a  one- 
and-a-half  inch  .stream  of  wine  through  such  a  length  (  f  tubirg  at  a  work- 
ing rate ;  then  the  amount  of  water  used  in  cooling  the  wine  must  be  very 
large,  unless  the  temperature  of  this  water  b;;  coiisideralily  !>elow  that  of 
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the  wine.     As  in  the  case  of  the  use  of  ice,  it  will  do  well  when  all  con- 
ditions are  most  favorable. 

In  a  recent  article,  giving  a  resume  of  the  two  seasons'  experiments, 
Messrs.  Mtintz  and  Rousseaux  tell  us  that  to  work  the  apparatus,  a  gang 
of  four  men,  working  in  relays,  is  required  to  pump  forty  hectoliters  or 
1060  gallons  per  hour.  With  a  motor  engine,  double  this  amount  could 
be  pumped  through,  but  the  quantity  of  water  needed  in  this  case  for  the 
proper  cooling  of  the  wine  is  enormous,  amounting  to  from  one  to  one-and- 
one-half  times  the  amount  of  wine  passed  through  ;  or  far  more  cold  water 
than  is  generally  to  be  had  *at  the  average  California  winery. 

The  reduction  of  temperature  was  in  some  cases  very  great,  but  de- 
pended altogether  upon  the  rate  of  pumping,  the  amount  of  water  dripping 
over  the  tubes,  and  the  initial  temperature  of  this  water.  There  was  an 
average  reduction,  however,  of  from  10  to  12  degrees  F.,  but  in  some  cases 
a  maximum  of  as  much  as  20  degrees  when  slow  pumping  was  practiced. 
The  cost  of  cooling  the  wine  was,  on  an  average,  one-thirteenth  of  one 
cent  per  gallon. 

From  the  careful  tests  made  by  these  eminent  scientists,  the  remarkable 
benefits  of  cooling  the  fermenting  mass  was  strikingly  shown.  In  all 
cases  a  certain  lot  of  the  same  must  was  fermented  in  the  usual  way  as  a 
check  to  the  experiment,  and  in  every  case  the  cooled  wine  was  sounder 
and  of  far  better  quality.  Microscopic  examination  showed  that  the  un- 
cooled  wine  was  teeming  with  harmful  bacteria,  while  the  amount  of 
unfermented  sugar  remaining  was  very  considerably  more  than  in  the  case 
where  the  wine  had  been  cooled.  The  University  experiments  showed 
this  as  strikingly  as  did  those  of  MUntz  and  Rousseaux. 

We  give  below  a  table  taken  from  La  Revue  de  Viticulture  in  which 
some  of  these  results  are  set  forth.  Unfortunately  the  recent  disastrous 
,  fire  at  the  Agricultural  Building  at  the  University  destroyed  all  the  notes 
taken  at  each  tank  cooled,  so  that  we  can  but  give  the  general  results. 
These  results  were,  however,  looked  over  but  a  few  days  before  the  fire  and 
being  compared  with  those  made  in  France  by  Miintz  with  his  apparatus 
were  found  to  be  essentially  in  accord,  as  appears  from  the  data  given  below. 
We  give  below  the  exact  figures  obtained  by  these  observers.  This  shows 
the  matter  to  be  not  of  something  'HkeoreticaV  and  untried,  but  something 
that  has  been  tried  by  sei^eral,  and  proved  to  be  a  practical  success. 

The  experiments  were  made  in  the  Roussillon  district  of  France,  near 
the  Eastern  Pyrenees,  during  the  season  of  1896,  with  Carignane  grapes. 


Muxiuuim  tem- 
pera tti  re  of  the  must 
di:riug  ferraentation 

Cooled  \Mne 96     (F.) 

96.8 

99-5 

Uticooled  Wine 102.2 

•*  "      104.0 


( (  1  < 

<(  K 


Alcohol  per  cent. 


Unfermented 
Sugar. 


1 1. 00 

11.45  -59 

11.50  -65 

10.20  2.60 

10.10  3.30 


It  will  be  recollected  that  experiments  made  by  Prof.  Hilgard  at  the 
University,  in  1887,  gave  almost  precisely  similar  results  as  to  alcohol  per- 
centage when  hot  and  cool  fermentations  were  compared.     (See  Report 


of  the  College  of  Agriculture    on  Methods  of  Fermentation  of  1886-87, 
p.  28.) 

The  effects  of  high  temperature  on  the  composition  of  the  wine  may  be 
further  illustrated  by  some  other  analytical  results  from  the  French  experi- 
menters, Muntz  and  Rousseaux,  who  found  in  1895  that  a  wine  which  had 
attained  a  maximum  temperature  of  98.5  degrees  F.,  during  fermentation 
showed  on  analysis  .066  percent  of  ammonia,  while  another  wine  made 
from  the  same  lot  of  grapes,  which  attained  a  maximum  of  104  degrees, 
showed  .60  percent.  Similar  results  were  obtained  in  1896,  when  maxima 
temperatures  of  94  degrees  and  104  degrees  gave  .03  percent  and  .22  per- 
cent of  ammonia  respectively.  It  is  clear,  therefore,  that  serious  chemical 
differences  and  defects  are  produced  in  the  wine  by  high  temperature 
fermentations  apart  from  the  swarms  of  disease  bacteria  which  are  always 
present  in  such  wine.  Of  the  wines  made  by  Miintz  and  Rousseaux  in 
their  1896  experiments,  those  that  were  not  cooled  threaten  to  spoil  al- 
ready ;  while  those  that  were  cooled  are  in  perfect  condition. 


EXPERIMENTS  MADE   BY  THE  UNIVERSITY   AT  NATOMA,   SACRAMENTO 
COUNTY,   AND  AT   EVERGREEN,    SANTA   CLARA   COUNTY. 

Apparatus  used.  The  results  of  Miintz  and  Rousseaux  were  amply  con- 
firmed by  the  investigations  undertaken  by  the  Viticultural  Staff  during 
the  season  of  1896  at  the  Natoma  Vineyard  in  Sacramento  County,  and  at 
Mr.  Wehner's  at  Evergreen,  near  San  Jose.  The  apparatus  used  by  us 
differed  greatly  from  that  used  by  Miintz  and  Rousseaux,  and  the  many 
others  a^oad  who  practiced  refrigeration  during  fermentation  at  the  same 
time. 

Not  being  able  to  avail  ourselves  of  the  detail  of  the  numerous  experi- 
ments undertaken  along  the  same  lines  abroad  during  the  past  few  3^ars, 
we  had  to  construct  our  apparatus  independently  upon  what  we  considered 
the  most  promising  lines  ;  fortunately,  as  it  turned  out,  committing  few 
mistalies  and  obtaining  results  that  show  our  system  to  be  far  superior  to 
any  thus  far  proposed  for  California  conditions.  However,  experience 
has  shown  us  the  desirability  of  certain  changes  and  modifications  as 
hereinafter  shown,  especially  as  mechanical  power  for  pumping  and  crushing 
is  available  at  nearl}^  all  wineries  of  this  State. 

The  apparatus  shown  in  figure  2  is  the  one  desigtied  and  used  by  us 
in  the  experiments.  It  will  be  observed  that  insofar  as  the  pumping  of 
the  heated  wine  through  tinned  copper  tubes  goes,  the  principles  are 
identical  with  those  of  the  French  apparatus.  The  method  of  pumping 
is  the  same  as  is  in  practice  at  wineries  for  drawing  off  the  newly  fer- 
mented wine  from  the  fermenting  tank.  The  wine  is  drawn  off  from  the 
bottom  of  the  tank  and  strained  through  a  sieve  into  a  tub,  from  which  it 
is  pumped  through  the  apparatus  into  the  top  of  the  tank  again.  In  other 
respects  there  are  important  differences  ;  thus,  instead  of  two  columns  con- 
sisting of  498  lineal  feet  of  tubing,  our  apparatus  consisted  of  a  single 
column  of  only  42  feet  of  tubing.  The  tinned  copper  tubing  instead  of 
being  per/ecify  round  is  very  much  flattened^  thereby  giving  greater  cooling 
surface  to  the  same  volume  of  wine,  a  material  improvement  on  the  French 


Ka^-ii.;?-t;4?;",; 


iii 


SSffitftiliZl^ 


II 


system  of  round  tubes.  It  consists  of  14  pieces  3  feet,  long  and  4  inches 
broad,  by  ij4  inches  deep.  These  tubes  are  fitted  into  bronze  castings 
which  are  closed  by  plates  fitting  over  rubber  washers,  and  fastened  by 
thumb-screws,  thus  allowing  the  tubes  to  be  readily  cleaned  in  cases  of 
obstructions  that  might  occur  in  the  pumping  through  of  the  muddy, 
partly  fermented  must. 

METHODS   OF   COOLING. 

IVaier-dox.  In  our  first  experiments  the  whole  apparatus,  that  is 
to  say  the  column  of  tubes,  was  fitted  into  a  box,  tin-lined  and 
filled  with  water.  A  constant  supply  of  fresh  water  entered  the  box 
at  the  bottom,  escaping  from  the  top,  while  the  wine  entered  the  top  of  the 
apparatus  and  escaped  at  the  bottom,  in  order  that  the  coldest  wine  should 
come  in  contact  with  the  coldest  water,  and  vice  versa.  It  is  well  known 
that  this  arrangement  will  give  the  greatest  amount  of  cooling  effect. 

It  was  found  that  by  the  use  of  a  very  large  quantity  of  water  the  wine 
could  be  sufficiently  cooled,  but  the  excessive  amount  of  water  thus  re- 
quired caused  us  to  abandon  this  system.  In  special  cases,  where  an 
unlimited  water  supply  is  to  be  had  without  too  great  expense,  this  system 
should  be  adopted,  for  though  the  cost  of  water-box  and  installation  will 
about  offset  the  cost  of  the  blower  and  canvas  sleeve,  hereinafter  described, 
it  has  the  advantage  of  doing  away  with  the  necessity  of  the  command 
of  power.  In  case  this  system  is  adopted,  it  is  well  to  use  a  greater  length 
of  tubing  than  would  be  required  where  the  spray  and  the  air  current  are 
used.  Roughly  speaking,  the  amount  of  water  used  in  this  case  should 
be  from  i>^  t0  2j^  times  the  volume  ofwine  pumped  through  the  apparatus. 

Drip,  Spray  ayid  Blast,  Instead  of  depending  upon  the  simple  dripping 
of  the  water  over  the  tubes  to  effect  the  reduction  of  temperature  of  the 
warm  wine,  a  great  saving  of  tubing,  as  well  as  labor  in  pumping,  was 
found  to  be  effected  by  the  use  of  a  fine  spray  of  water  carried  by  a  strong 
blast  of  air,  thus  combining  the  effects  of  cold  water  and  evaporation.  The 
quick  evaporation  brought  about  by  the  dry  air  prevailing  at  our  vintage 
season,  when  mingled  with  a  fine  spray,  produces  a  cooling  effect  far  in 
excess  of  what  could  be  obtained  from  the  ordinary  water  at  the  wineries 
alone.  This  is  important,  for  at  many  of  the  wineries  the  water  available 
is  very  warm  and  the  difference  between  the  temperature  of  the  water  and 
the  wine  to  be  cooled  is  so  slight  that  it  would  be  impossible  to  effect  a 
proper  amount  of  cooling,  unless  enormous  volumes  of  water  were  used. 

The  proper  proportions  between  the  air  blast  and  the  amount  of  water 
sprayed  is  of  the  utmost  importance.  It  is  readily  understood  that  a  weak 
blast  with  a  large  amount  of  coarsely-sprayed  water  would  leave  the  tem- 
perature of  the  water  almost  unchanged  when  it  reaches  the  cooler,  and 
would,  therefore,  amount  to  little  more  than  the  dripping  practiced  in  the 
French  apparatus ;  while  if  the  blast  be  in  excess  and  the  water  deficient, 
the  amount  of  water  carried  may  not  be  sufficient  to  utilize  the  evaporative 
power  of  the  blast,  nor  to  thoroughly  wet  the  tubes.  Again,  to  insure  the 
maximum  cooling  from  evaporation,  the  spray  should  be  so  fine  that 
within  the  short  distance  from  the  nozzle  to  the  tubes  the  air  may  become 
fully  saturated,  and  both  cooled  to  the  fullest  extent.  Of  course,  the 
heavier  the  blast,  the  more  water  spray  can  be  carried  and  cooled  by  it. 
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To  produce  the  requisite  fineness  of  spray,  an  adequate  water  pressure  is 
necessary. 

Another  factor  of  the  utmost  importance  is  the  dryness,  or  what  is 
technically  called  the  '* relative  humidity*'  of  the  air  used.  During  the 
vintage  season  this  is  frequently  as  low  as  33%  outside  of  the  winery; 
and  the  intense  evaporating  effect  producible  luider  such  conditions  should 
be  utilized  by  connecting  the  intake  with  the  outer  air.  This,  of  course, 
can  be  done  either  by  a  canvas  tube  stretched  by  hoops,  or  by  a  board  flume. 

When,  as  may  happen  near  the  coast,  the  moist  condition  of  the  air  is 
unfavorable  to  strong  evaporation,  the  water  temperature,  on  the  contrary, 
is  frequently  itself  so  low  that  an  energetic  spray  without  a  blast  may  suf- 
fice to  do  the  necessary  amount  of  cooling. 

It  will  be  noted,  therefore,  that  the  best  conditions  for  cooling  will  vary, 
not  only  in  different  localities,  but  on  different  days,  and  according  to  the  pre- 
vailing wind  ;  so  that  it  is  impossible  to  prescribe  the  exact  strength  of 
blast  or  quantity  of  spray  that  should  be  used.  But  a  few  experiments 
will  determine  the  best  practice  in  any  g^ven  locality. 

In  our  experiments  the  blast  of  air  was  generated  by  means  of  an  18-inch 
*' double"  (8-wing)  blower,  or  *' exhaust-fan**  reversed.  The  water 
escaped  from  a  battery  of  three  Vermorel  nozzles  placed  immediately  in 
front  of  the  blower. 

A  conical  canvas  sleeve  attached  to  the  outlet  of  the  blower  and  five 
and  one-half  feet  away  to  the  circumference  of  the  cooler-frame  prevents 
the  loss  of  blast  and  spray. 

The  **  double*'  18-inch  blower  requires  under  ordinary  circumstances 
less  than  one-half  horse-power  to  run  it  at  a  rate  of  1000  revolutions  per 
minute,  and  thus,  with  a  free  supply,  will  pass  3000  cubic  feet  per  minute 
through  it.  The  24-inch  ** double*'  blower  requires  about  the  same 
horse-power  to  run  it,  but  requires  only  900  revolutions  per  minute  to 
send  through  5000  cubic  feet  in  the  same  time.  It  should  be  remembered 
that  the  best  efl&ciency  of  every  blower  is  limited  to  a  definite  velocity  of 
revolution.  The  figures  above  given  refer  to  the  most  favorable  velocities 
for  the  sizes  mentioned.  The  one  costs  $40.00  (less  discount)  while  the 
latter  costs  $50.00.  In  order  that  the  apparatus  may  be  available  at  small- 
scale  wineries,  where  no  steam  is  used,  it  may  be  well  to  state  that  a  small 
gas  engine,  run  with  common  ** distillate*'  and  giving  two  and  one-half  • 
horse-power,  can  be  had  for  $187  (less  discount).  The  cost  of  running  such 
a  motor  is  one»cent  per  horse-power  per  hour;  a  trifling  expense,  especially 
as  the  motor,  once  started,  will  run  itself,  so  that  one  man  can  attend  to 
the  pumping  of.  the  wine  and  the  running  of  the  engine  at  the  same  time. 
Indeed,  with  a  little  fitting,  such  an  engine  could  be  made  to  do  all  the 
pumping  in  the  cellar,  and  there  are  no  laborers  who  will  do  one  horse- 
power of  work  for  a  cent  an  hour. 

While  the  French  apparatus  was  movable,  ours  was  of  necessity  fixed, 
but  with  one  man  at  the  pump  at  Mr.  Wehner's  place  it  was  found  that 
he  could  pump  from  the  most  distant  tank  at  the  rate  of  1000  gallons 
per  hour,  in  some  cases  as  much  as  1400  gallons.  At  this  rate  a  reduction 
of  temperature  of  from  10  to  13  degrees  was  obtained  in  the  wine.  The 
temperature  was  taken  at  the  point  where  the  wine  left  the  tank  and  again 
where  it  re-entered  the  tank  after  having  passed  through  the  cooler. 
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Precautions,  We  found  that  the  much -feared  deposit  of  cream  of  tartar 
on  the  iuside  of  the  tubes  was  very  slight  indeed.  It  would  seem  that 
while  warm  wine  on  cooling  will  deposit  cream  of  tartar  on  the  lining  of 
the  vessel,  wine  constantly  in  motion  (as  when  being  pumped)  will  not 
deposit  much.  Even  after  long  use  it  was  found  that  the  thin  coating  of 
cream  of  tartar  on  the  inside  of  the  tubes  could  be  removed  by  pumping 
the  apparatus  full  of  water  and  leaving  it  over  night  after  a  few  barrels 
had  been  pumped  through.  The  apparatus  should  be  flushed  out  at  least 
once  in  twenty-four  hours,  for  the  deposit  of  cream  of  tartar,  be  it  ever  so 
slight,  interferes  greatly  with  the  conduction  of  heat,  and  anything  that 
has  this  effect  must  be  carefully  avoided.  Even  the  surface  of  the  tubes 
should  be  polished  once  a  day  with  ashes  or  lye,  tor  there  forms  on 
the  surface,  after  a  day's  use,  a  ** greasy"  film,  due  to  the  lubricant 
necessarily  used  in  the  blower,  which  not  only  interferes  with  the  con- 
duction of  heat,  but  causes  the  water  to  run  in  streaks  over  the  surface 
instead  of  spreading  over  it,  much  cooling  surface  being  thus  lost. 

The  seeds  and  skins  should  be  kept  out  as  well  as  possible  from  the 
pump  and  consequently  from  the  apparatus.  By  exercising  due  precaution 
in  this  regard,  we  did  not  have  to  clean  the  apparatus  from  this  cause  once 
during  the  entire  trial. 

Control  of  Temperature,  We  found,  as  did  Miintz  and  Rousseaux,  that 
when  the  wine  passed  loo  degrees,  cooling  was  useless,  for  the  ferments 
or  yeasts  were  too  badly  injured  to  be  revived.  Thus  a  tank  at  Natoma 
(where  the  conditions  were  unfavorable  on  account  of  hot  weather)  was 
fermented  with  some  Algerian  yeast,  and  was  allowed  to  go  as  high  as 
104  degrees.  The  tank  **stuck"  before  fermentation  was  finished  and  it 
could  not  be  revived  b}^  cooling. 

Miintz  and  Rousseaux  state,  that  if  a  tank  is  cooled  before  the  tern- 
perature  reaches  the  danger  limit,  there  need  be  no  fear  that  a  subsequent 
rise  to  this  limit  will  take  place.  We  found  at  Mr.  Wehner's  that  under 
the  conditions  existing, .  when  the  temperature  in  the  tank  reached  88 
degrees,  if  we  pumped  about  one-half  or  two-thirds  of  the  contents  of  the 
tank  through  the  cooler,  nothing  disastrous  ever  happened,  although  the 
fermentation  kept  right  on  and  the  rise  in  temperature  continued,  3'et  it 
seemed  that  a  sufficient  amount  of  heat  (calories)  had  been  removed  from 
the  fermenting  mass  to  enable  it  to  complete  the  fermentation  without 
reaching  the  danger  point.  This  favorable  result,  however,  must  largely 
depend  upon  special  conditions,  and  should  not  be  relied  upon  so  as  to 
relax  vigilance. 

Considering  the  fact  that  low  temperature  fermentation  gives  a  wine  of 
a  different  composition  from  that  fermented  at  high  temperature,  and 
leaving  for  the  moment  the  killing  of  the  yeast  out  of  the  question,  it  is 
evident  that  it  would  pay  to  keep  the  temperature  constantly  below  the 
danger  limit  on  account  of  the  superior  quality  of  the  resulting  wine. 

It  might  not  pay  in  ordinary  cases  to  go  to  this  expense  for  quality 
alone,  yet  if  extra  fine  wine  is  to  be  made,  extra  care  must  be  bestowed 
upon  it. 
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Aeratiofi  of  the  Wine.  It  was  deemed  advisable  to  aerate  the  wine 
whenever  it  was  pumped  over.  In  order  to  accomplish  this,  and  at  the 
same  time  to  prevent  the  cooled  wine  from  forming  a  channel  in  the  cap 
and  passing  at  once  to  the  bottom  and  thus  leaving  the  warmer  wine  at 
the  top,  we  caused  the  wine  to  escape  from  the  end  of  the  hose  in  a  fanlike 
jet,  the  direction  of  which  was  from  time  to  time  so  changed  as  to  reach 
all  parts  of  the  cap  during  the  cooling.  In  this  way  the  cap  was  very 
greatly  cooled,  which  is  important  as  it  is  the  hottest  part  of  the  ferment- 
ing mass  in  a  tank. 

In  all  cases  where  the  cooling  took  place  at  or  about  88  degrees,  the 
tank  "went  dry"  perfectly  well,  and  the  resulting  wine  was  drier  and  far 
clearer  than  in  case  of  the  wine  not  cooled  and  aerated.  This  was  especially 
noticeable  in  cases  where  pure  cultures  of  yeast  were  used,  especiall^'^  some 
of  the  foreign  varieties. 

Ill  some  cases  we  tried  the  use  of  an  extra  empty  tank  into  which  the 
cooled  wine  from  the  first  tank  pumped  was  put,  and  the  cooled  wine  from 
subsequent  tanks  was  pumped  into  the  first  tank.  At  the  end  of  a  certain 
time  the  wine  first  cooled  was  pumped  into  the  last  tank.  In  this  way 
one  avoids  cooling  the  same  wine  or  part  of  it  twice,  but  an  extra  pump- 
ing is  thus  necessitated.  The  avoidance  of  cooling  wine  that  has  just  been 
cooled  and  pumped  back  to  the  top  of  the  tank  is  certainly  an  important 
problem  that  must  be  solved  by  each  wine-maker  according  to  circum- 
stances. We  would  suggest  that  a  storage  tank  at  a  greater  elevation 
than  the  fermenting  tank  be  used  as  a  common  receptacle  for  all  cooled 
wine.  As  soon  as  a  sufficient  amoimt  of  wine  in  any  given  tank 
has  been  cooled,. it  can  be  returned  by  gravity,  and  thus  all  danger  of 
wasting  energy  by  pumpiiig  the  same  wine  twice  through  the  cooler  can 
be  avoided.  It  is  true  that  there  will  be  an  extra  amount  of  labor  required 
to  force  the  cooled  wine  to  a  greater  level  than  that  of  the  fermenting  tank. 

Faults  of  the  Apparatus,  It  was  found  that  with  our  first  apparatus  we 
had  made  the  mistake  of  placing  the  tubes  too  far  apart  (2^^  inches),  los- 
ing thereby  a  very  considerable  amount  of  air  and  spray.  This  we  had  to 
remedy  for  the  time  by  filling  up  the  space  with  two-inch  slats  ;  but  this, 
of  course,  caused  a  great  waste  of  cooling  effect.  We  therefore,  in  our 
modified  apparatus,  recommend  that  the  tubes  be  placed  an  inch  apart, 
which  is  the  practical  limit  for  the  successful  soldering  of  the  tubes  into 
the  castings,  more  especially  when  the  tubes  are  of  such  greater  width  as 
we  now  find  desirable.  The  horizontal  position,  moreover,  will  always 
prove  a  source  of  waste  on  account  of  allowing  too  readj^  a  passage  for  the 
current  of  air  and  spray.  It  was  also  found  that  for  large  scale  operations 
the  cooling  capacity  of  the  apparatus  was  not  adequate. 


THK   NKW   APPARATUS. 


In  the  construction  of  the  new  apparatus  the  need  of  greater  capacity 
was  first  considered.  The  lengthening  of  the  tubes  as  in  the  French 
model  renders  it  very  cumbersome,  and  it  therefore  seemed  preferable 
to  retain  the  same  length  of  tubes,  but  to  give  them  an  increased 
cooling  surface  by  enlarging  their  dimensions  to  5^2  x  ly^  inches,  and  to 
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use  two  batteries  or  columns  placed  one  behind  the  other.  This  arrange- 
ment would  serve  in  any  case  to  utilize  better  the  cooling  current  which 
must  always  waste  through  a  single  system  of  tubes  however  placed. 
Moreover,  the  increased  cooling  surface  obtained  by  widening  the  tubes 
does  not  involve  an  increase  of  friction,  as  would  a  lengthening  of  tubes, 
to  attain  the  same  purpose. 

Another  modification  deemed  wise  is  to  have  the  extremities  of  the 
tubes  closed  by  a  single  bronze  casting  instead  of  separate  castings  for  each 
pair  of  tubes.  These  castings  are  fastened  by  thumb-screws  over  rubber 
washers,  as  in  the  case  of  the  first  machine.  The  advantages  are  that  it 
not  only  requires  fewer  thumb-screws  (and  hence  allows  greater  rapidity 
in  cleaning),  but  also  that  the  solidity  of  the  whole  apparatus  is  greatly 
enhanced,  and  the  necessity  for  an  extra  frame  is  done  away  with.  We 
found  that  with  the  great  number  of  small  castings  it  was  difficult  to  keep 
any  frame  from  **  giving  '*  a  little.  (See  Fig.  3.) 

Relative  Position  of  the  Sets  of  Tubes,  In  order  to  determine  as 
nearly  as  possible  the  various  conditions  needful  to  secure  the  best 
results,  two  sets  of  tubes  of  twelve  each  were  placed  in  a  convenient  frame, 
and  so  suspended  on  chains  that  both  their  distance  and  their  relative  po- 
sitions could  be  readily  changed  at  will.  While  this  would  not  enable  us 
to  determine  exactly  all  the  best  conditions  in  the  completed  arrangement, 
it  would  at  least  enable  us  to  avoid  such  mistakes  as  rendered  the  first  ap- 
paratus to  some  extent  unsatisfactory. 

It  soon  became  apparent  that  so  long  as  the  tubes  in  the  two  sets  were 
placed  parallel  to  each  other,  whether  horizontally,  or  inclined  upwards  or 
downwards,  even  when  arranged  as  closely  as  practically  possible,  and  so 
as  to  break  joint,  there  was  a  great  waste  of  spray,  and  therefore  of  cool- 
ing power,  in  the  rear  of  the  second  column.  The  obvious  remedy  was  to 
place  them  at  an  angle  to  each  other,  so  that  the  current  should  be  con- 
siderably checked  and  its  direction  completely  changed  before  being 
allowed  to  emerge  at  the  rear  end  of  the  apparatus.  It  remained  to  be 
determined  whether  the  relative  inclinations  should  be  in  the  form  of  a  V 
or  of  an  A,  and  what  the  angle  of  the  inclination  should  be.  It  was 
evidently  not  desirable  to  make  this  angle  steeper  than  necessary  to 
accomplish  the  purpose. 

Points  observed.  In  making  the  experiments  the  points  obser^-ed  were  : 
First,  the  absence  of  any  considerable  waste  of  spray  beyond  the  second 
column  ;  second,  the  approximate  equality  of  the  drip  of  water  from  both 
sets ;  third,  the  diminution  of  temperature  obtainable  with  varying  strength 
of  spray  and  blast.  We  could  thus  as  nearly  as  possible  estimate  the 
results  likely  to  be  obtained  by  the  apparatus  when  completed.  In  all 
experiments  so  far  made  the  two  sets  were  placed  as  near  together  as 
practically  possible.  As  to  the  first  point  it  was  found  that  the  least  waste 
of  spray  occurred  when  the  tubes  were  placed  one  inch  apart  in  the  in- 
verted V  (A)  position,  and  that  for  this  purpose  an  angle  of  30  degrees 
was  sufficient. 


Second,  it  was  further  found  that  undfer  these  conditions  the  drip  from 
the  two  sets  of  tubes  was  most  nearly  equalized,  and  that  their  entire  sur- 
faces remained  well  wetted. 

As  regards  the  third  point,  it  was  found  that  iu  the  space  between  the 
two  sets  the  temperature  was  mainly  governed  by  the  strength  of  the  blast 
and  the  amount  and  kind  of  spray  used.  In  this  respect  our  preliminary 
experiments  could  give  only  comparative  values,  since  the  saturation  of 
the  air  at  Berkeley  at  the  time  was  between  75  and  80  percent,  and  the 
air  temperature  varying  but  slightly  above  and  below  60  degrees  F. 


Air  Blast  and  Spray .  No  mechanical  power  being  available  at  the 
time  at  Berkeley,  we  had  to  restrict  ourselveri  in  the  use  of  the  blower  to 
such  a  velocity  as  could  be  obtained  by  the  power  of  two  men,  which  was 
between  700  and  750  revolutions  p;r  minute,  obtaining  probably  about 
^  to  J^  of  the  effect  of  the  blower,  or  about  zooo  or  2500  cubic  feet  per 
minute. 

It  was  quickly  noted  that  as  transmitted  through  the  pyramidal  canvas 
sleeve  directly,  the  distribution  of  the  wind  over  the  surface  of  the  tubes 
was  very  unequal,  being  very  strong  at  the  circumference  and  almost  null 
in  the  middle,  on  account  of  the  centrifugal  action  of  the  blower.  This 
inequality  was  effectually  done  away  with  by  the  interposition  between 
the  blower  and  the  pyramidal  sleeve  of  a  cylindrical  sleeve  3^';    feet  long. 

As  regards  the  spray,  a  comparison  of  the  reduction  of  temperatures 
obtained  with  the  rather  coarse  spray  heretofore   employed,    with  that 
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obtained  from  a  standard  cyclone  nozzle  yielding  very  fine  spray,  showed 
that  the  latter  was  by  far  the  most  efficacious,  besides  which  it  permits 
of  a  shortening  of  the  pyramidal  portion  of  the  sleeve  on  account  of  the 
rapidity  with  which  evaporation  can  take  place.  To  attain  this  end,  how- 
ever, it  is  necessary  that  the  pressure  should  be  sufficiently  high,  that  is 
nearly  such  as  is  obtained  with  spray  pumps — not  less.  Manifestly  the 
coarse  spray  carried  with  it  too  much  of  the  original  high  temperature  of 
the  water.  It  was  also  found,  however,  that  a  single  nozzle  of  this  kind 
does  not  yield  a  sufficiently  large  quantity  of  water,  and  that  therefore  a 
combination  or  battery  of  such  nozzles  should  be  used,  varying  in  number 
according  io  the  ivaier  pressure  and  the  strength  of  blast  at  command.  In 
our  apparatus  we  have  adopted  five  as  probably  sufficient. 

It  is  easy  to  so  arrange  the  battery  of  nozzles  as  to  conform  to  the  flare 
of  the  pyramidal  sleeve,  in  order  not  to  waste  the  spray  upon  the  canvas  on 
the  one  hand,  nor  to  leave  part  of  the  space  unutilized  on  the  other. 

Beneath  the  apparatus  should  be  placed  a  shallow  box  to  catch  the 
drip,  which  should  be  drained  off  through  a  pipe  or  trough.  A  screen 
may  be  placed  in  the  rear  of  the  apparatus  to  catch  the  spray  that  has 
passed  through,  and  may  be  of  boards,  sacks  or  anything  that  is  con- 
venient. If  the  apparatus  be  placed  facing  a  door  or  window,  no  screen 
is  necessar>\  The  current  of  air  in  itself  is  not  objectionable  in  a  hot 
winery.  The  drawback  to  the  free  circulation  of  the  current  of  air  and 
spray  is  that  the  workmen  working  immediately  in  front  of  it  after  coming 
from  some  hot  part  of  the  cellar  are  in  danger  of  contracting  colds  or  even 
pneumonia. 

Conclusions.  Accepting,  then,  the  fact  that  in  California  the  tendency 
is  to  ferment  at  high  temperatures  on  account  of  the  initial,  as  well  as  the 
air,  temperatures  being  higher  than  in  cooler  countries,  such  as  the  Medoc, 
Burgundy,  the  Rhine,  Champagne,  etc.,  and  also  the  fact  that  in  this 
State  we  use  exceptionally  large  fermenting  tanks,  and  that  our  musts 
are,  as  a  rule,  very  high  in  sugar  and  in  many  cases  low  in  acid,  the 
simple  question  is  :  Shall  we  not  attempt  to  overcome  these  natural  defects 
of  our  climate,  and  control  fermentation  just  as  wine-makers  of  other 
countries  do  under  similar  circumstances,  and  as  the  brewers  have  long 
done  under  all  circumstances  ? 

Competition  is  now  so  keen  that  if  we  would  succeed  we  must  place  on 
the  market  a  wine  that  is  equal,  if  not  superior  to,  that  of  other  countries. 
Under  favorable  conditions  we  produce  a  wine  that  is  equal  to  any  in  the 
world,  but  under  unfavorable  conditions  we  make  wines  that  are  distinctly 
inferior. 

It  is  the  custom  at  all  the  wineries  of  the  State,  in  case  of  the  tank 
threatening  to  "sick",  to  pump  the  wine  from  the  bottom  over  the  top,  at 
the  same  time  aerating  it  by  causing  it  to  fall  in  a  spray.  Should  the 
cooling  apparatus  be  used  in  connection  with  this  procedure,  there  would 
be  no  extra  cost  beyond  tJie  original  expense  of  the  apparatus^  which  will 
last  indefinitely  with  proper  care. 

An  apparatas  such  as  we  recommend  will  cost  very  little  compared  with 
the  enormous  saving  that  can  be  effected  in  a  single  unfavorable  season. 
To  provide  several  for  use  at  a  large  winery  should  not  cost  over  $i,ooo, 
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while  for  a  wiuery  of  ordinary  size  an  apparatus  capable  of  reducing  the 
temperature  of  the  wine  a  minimum  of  10  deg.  at  the  rate  of  1,000  gallons 
per  hour,  would  cost  fir  less.  Messrs.  Miintz  and  Rousseaux  found  that 
the  cost  of  cooling  wine  in  France  with  their  cumbersome  apparatus  was 
1/ 13  of  a  cent  per  gallon.  This  includes  four  men  at  70  cts.  per  day  for 
pumping,  and  the  wear  and  tear,  interest  on  the  original  cost  of  the 
apparatus,  and  all  possible  extra  expenses.  It  would  not  cost  much  over 
1/12  of  a  cent  psr  gallon  in  this  country,  even  if  we  had  to  buy  a  $206 
motor  (2>^  H.  P. )  in  addition  to  the  apparatus  itself.  It  need  not  cost 
any  more  than  this,  for  the  motor  takes  care  of  itself  when  once  started, 
and  any  extra  horse  power  could  be  used  to  advantage  in  pumping  wine 
from  one  tank  to  another. 

In  conclusion  we  wish  to  express  the  sincere  thanks  of  the  University 
to  those  who  helped  us  with  suggestions,  money  and  material. 

Messrs.  Toulouse  and  Delorieux,  of  622  Commercial  street,  San  Fran- 
cisco, constructed  the  apparatus  according  to  our  designs,  and  it  is  due  in 
no  small  degree  to  the  extra  time  and  trouble  bestowed  by  them  upon  its 
construction  and  modifications  that  the  experiments  proved  successful. 

Mr.  D.  M.  Doub,  of  137  First  street,  San  Francisco,  came  forward  in  the 
most  public-spirited  manner,  loaning  us  several  of  the  ** blowers"  and 
•* exhaust-fans"  needed.  But  for  such  liberality  the  experiments  could 
not  have  been  undertaken. 

The  Pelton  Water-wheel  Co.  also  helped  us  not  only  with  the  loan  of 
machinery,  but  also  by  making  for  us  on  the  shortest  possible  notice  such 
alterations  as  were  suddenly  found  necessary. 

Mr.  J.  Heushaw  Ward  provided  for  our  exclusive  use  at  the  Natoma 
Vinej^ard  $150.00  worth  of  the  best  wine  hose,  not  otherwise  obtainable. 

Mr.  J.  H.  Wheeler  and  Mr.  J.  Rennie,  the  lessees  of  the  Natoma  Vine- 
yard, allowed  us  to  use  part  of  the  vintage  and  cellar. 

To  Mr.  Wm.  Wehner  of  Evergreen  we  are  especially  indebted,  not  only 
for  the  use  of  the  cellar,  vintage,  laborers,  etc.,  but  for  the  hospitality  and 
attention  he  b^towed  upon  us.  The  kindness  and  assistance  we  received 
at  his  hands  was  exceptional . 

Descriptions  of  the  apparatus  used  abroad  are  given  alongside  of  the  form 
we  have  devised,  so  that  the  wine-maker  may  choose  between  them. 

All  that  we  desire  is  that  some  kind  of  effort  shall  be  made  to  control 
temperatures,  be  it  the  use  of  ice,  water,  air  or  anything  else  ;  for  it  is  cer- 
tain that  if  the  temperature  is  controlled  there  will  be  an  improvement  of 
from  ten  to  one  hundred  percent  in  the  quality  of  Californian  wine. 

The  Viticultural  Staif  of  the  College  of  Agriculture  will  cheerfully  confer 
and  advise  with  any  persons  interested  in  this  subject,  and  assistance  in 
the  construction  or  working  of  coolers  of  any  sort  will  be  given.  W^hile 
we  think  that  our  apparatus  is  better  than  any  of  the  rest,  all  that  we 
desire  is  ihat  there  be  some  sort  of  cooling  apparatus  usedy  and  if  our  efforts 
contribute  to  the  attainment  of  this  end,  we  will  be  satisfied. 
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them  claims  of  inventing  the  process  described  above,  or  the  right  to 
charge  the  public  for  any  similar  bleaching  formula,  or  for  attempting  to 
use  the  same  on  nuts: 

Nothing  stated  therein  can  do  away  with  the  simple  statement  that  the  application 
of  the  chlorine  bleaching  process  to  nuts  was  my  invention  and  not  Mr.  Farrall's,  and 
that  it  was  published  in  August,  1896.  for  the  puolic  benefit.  With  it  went  the  right  of 
the  public  to  use  any  of  the  old,  well-establisned  modifications  of  chlorine  bleaching, 
such  as  the  addition  of  acids  at  any  time  the  user  might  desire  to  hasten  the  process. 
Although  this  was  not  mentioned  in  our  publication,  it  was  actually  done  in  this  labora- 
tory, but  on  the  small  scale  on  which  we  experimented  it  did  not  seem  to  offer  any 
advantages  over  a  somewhat  longer  treatment  with  the  simple  solution.  If  in  operations 
on  the  large  scale  such  an  advantage  appeared,  it  could  not  form  the  basis  of  any  legiti- 
mate patent  on  a  process  iifty  years  old  at  least. 

The  Assistant  Commissioner's  ruling  will  not  stand  for  a  moment  in  a  court  passing 
upon  the  merits  of  the  case.  The  first  claim  as  set  forth  in  Mr.  F.'s  patent  looks  like 
an  attempt  to  stultifv  the  Patent  Office^  it  is  worded  almost  verbatim  tike  the  prescrip- 
tion given  as  far  back  as  1837.  The  Assistant  Commissioner,  in  omitting  all  reference 
to  our  Bulletin  118,  ignores  the  fundamental  fact  that  I  originated  the  use  of  chlorine- 
bleaching  nuts,  and  assigns  the  credit  therefor  to  the  patentee. 

I  can  not  consent  to  this  attempt  to  exploit  for  private  gain  an  idea  freely  given  to 
the  public  by  this  Station ;  and  I  snail  do  all  I  can  to  maintain  for  the  nut-growers  the 
free  use  of  whatever  is  involved  in  the  well-known  processes  of  bleaching  with  the  hypo- 
chlorite solutions,  in  all  their  modifications. 

It  is  a  significant  fact  that,  when  the  above  letter  has  once  been  seen 
by  the  representatives  of  companies  claiming  the  invention  and  the  right 
to  collect  charges  from  those  using  the  formula,  they  never  present 
themselves  to  him  again  and  apparently  give  up  the  idea  of  trying  to 
sell  or  collect  upon  a  ^' secret  formula^'  of  this  description. 

Summary, — 1.  The  application  of  the  old-established  chlorine-bleach- 
ing processes  are  not  patentable,  because  the  process  was  published  in 
August,  1896,  by  this  Station  for  the  benefit  of  the  public. 

2.  The  difference  between  the  bleaching  liquid  or  dip  of  this  State  and 
those  elsewhere  offered  lies  in  the  simple  fact  that  the  loosely  combined 
chlorine  of  the  older  ones  is  set  free  by  the  use  of  vinegar  in  the  newer 
processes.  A  five-minute-acting  dip  is  thus  converted  into  a  five-second 
one;  an^  the  reason  for  such  quick-acting  solutions  lies  in  the  necessity 
for  getting  many  carloads  of  nuts  into  marketable  shape  at  or  about 
one  time.    But  the  use  of  vinegar  itself  is  a  quarter  of  a  century  old. 

3.  The  tests  made^  in  the  laboratory  of  this  Station  showed  that  a 
mineral  acid  could  with  perfect  safety  be  used  in  place  of  the  vinegar, 
which  is  a  weak  vegetable  one;  that  less  of  the  mineral  acid  gave 
excellent  results,  thus  preventing  the  weakening  of  the  solution. 

4.  The  limit  of  the  usefulness  of  the  quick  bleaching  solutions  was, 
approximately,  fixed,  even  when  used  upon  culls  on  which  the  stains 
had  dried  for  over  two  years— good  results  were  obtained  when  the 
solution  was  used  as  many  as  four  times. 

5.  The  advantages  or  gains  to  be  had  from  the  use  of  the  new  dip 
have  been  shown  in  practice  to  be  due  to  the  great  saving  of  tim^;  the 
newer  "dip"  taking  only  from  one  thirtieth  to  one  sixtieth  the  time 
required  for  the  same  work  by  the  older  ones.  Further,  by  extending 
the  use  of  this  new  dip  by  saving  it  and  applying  it  to  new  lots  of  nuts 
over  and  over  again,  it  has  been  proved  in  commercial  operations  that 
one  part  will  bleach  perfectly  over  twenty  times  its  weight  of  nuts. 

6.  The  chemistry  of  the  solution  demonstrates  that  the  process  is  abso- 
lutely harmless,  and  when  operated  according  to  recommendation  upon 
perfect  nuts  there  is  no  evidence  left,  other  than  that  desired^  that  the 
nuts  have  been  treated. 
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PRESERVATION  OF  UNFERMENTED  GRAPE-MUST."^ 

By  Frederick  T.  Bioletti  and  A.  M.  dal  Piaz. 

The  use  of  unfermented  grape-juice  or  "  must"  as  a  beverage,  both  in 
health  and  in  sickness,  has  been  common  in  vine-growing  countries 
from  time  immemorial.  It  has,  however,  until  lately  been  restricted  to 
the  immediate  vicinity  of  the  vineyards  and  to  the  season  of  ripe  grapes. 
This  is  owing  to  the  great  facility  with  which  fruit  juices  of  ail  kinds 
spoil  within  a  few  days  after  being  expressed  from  the  fruit,  unless 
preserved  artificially.  The  great  progress  made  within  the  last  few 
decades  in  methods,  both  legitimate  and  illegitimate,  of  food  preserva- 
tion, has  made  it  possible  to  keep  grape-juice  for  an  indefinite  period, 
and  to  make  use  of  it  as  a  beverage  at  all  seasons  and  in  all  places. 
Accordingly  the  manufacture  of  grape-must  has  attained  notable  propor- 
tions in  some  European  countries,  and  in  some  parts  of  the  United 
States.  Its  use,  however,  has  up  to  the  present  day  been  almost  exclu- 
sively medicinal,  although  it  is  one  of  the  most  wholesome  and  agreeable 
beverages  known,  in  health  as  well  as  in  disease.  The  cause  of  this 
restricted  use  is  twofold.  In  the  first  place,  in  order  to  simplify  and 
cheapen  the  processes  of  manufacture,  injurious  preservative  agents 
have  been  made  use  of  by  the  ignorant  or  unscrupulous;  and,  in  the  second 
place,  the  lack  of  the  necessary  special  knowledge  and  technical  skill  has 
resulted  in  many  failures  of  attempts  to  preserve  the  must  in  a  legiti- 
mate manner,  so  that  the  price  has  been  necessarily  too  high  for  the 
regular  consumer. 

It  is  to  remedy  this  lack  of  knowledge  on  the  part  of  the  manufac- 
turer, to  warn  the  consumer  against  the  injurious  effects  of  antiseptics, 
and  to  call  attention  to  the  merits  of  this  delicious  beverage,  that  this 
bulletin  is  written.  More  stress  is  laid  on  general  principles  than  on 
actual  methods,  as  the  methods  will  vary  considerably  according  to  the 
scale  on  which  the  manufacture  is  conducted,  and  according  to  the  facili- 
ties and  appliances  at  the  disposal  of  the  individual  manufacturer.  The 
business  can  be  conducted  profitably  with  either  small  or  large  quan- 
tities, but  must  necessarily  be  commenced  on  a  modest  scale  by  the 
inexperienced.  The  directions  given  here  should  enable  almost  any 
grape-grower  to  commence  operations,  and  gradually,  as  he  acquires 
confidence  and  skill,  to  engage  more  largely  in  what  should  be  an 
important  industry  in  California. 

Composition  of  Orape-Must. — A  consideration  of  the  following  table, 
showing  the  constituents  of  the  normal  juice  of  ripe  grapes,  will  make 

*The  edition  of  this  Bulletin.  No.  130,  has  been  exhausted,  and  hence  ita  republication 
here  has  been  thought  advisable. 
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clear    its  value  as  a    nourishing  beverage  in  health,  and  also  its 
therapeutic  efficacy  in  certain  cases  of  disease: 

Parts  in  1.000. 

Grape  sugar  (dextrose  and  levalose) _ 180  to  280 

Free  organic  acids  (tartaric,  malic,  and  tannic) 1  to    10 

Salts  of  organic  acids  (cream  of  tartar,  potassium  malate,  calcium 

tartrate,  calcium  malate) - 4  to     8 

Ash  (containing  potassium,  sodium,  calcium,  magnesium,  ferric 

oxia,  phosphoric  and  sulfuric  acids) 3  to     5 

Nitrogenous  matter  (proteids,  amido-compounds) 3  to   10 

This  table  shows  that  some  of  the  principal  constituents  of  wine, 
such  as  alcoholy  glycerine,  etc.,  are  totally  lacking  in  pure  grape-juice; 
and  it  is  to  be  noted  that  it  contains  no  unwholesome  substance  of 
whatever  kind. 

Grape-juice  should  and  can  be  delivered  to  the  consumer  so  as  to 
contain  no  other  substances  than  those  shown  above.  If  chemical 
analysis  shows  any  other  ingredients,  a  fraud  has  been  practiced;  and 
as  all  the  additions  usually  made  are  in  the  nature  of  antiseptics  or 
preservatives^  they  are  all  more  or  less  injurious.  All  the  antiseptics 
used  are  easily  detected  by  more  or  less  simple  chemical  tests,  and  if 
an  effective  pure-food  law  were  in  operation  it  would  be  easy  for  the 
consumer  and  the  honest  producer  to  protect  themselves  by  occasional 
chemical  analyses  of  the  various  brands  of  grape-must  on  the  market. 
In  the  larger  European  countries,  where  such  laws  do  exist,  the  use  of 
injurious  adulterants  is  rendered  dangerous,  if  not  impossible. 

An  analysis  of  a  pure  grape-must  made  by  a  government  chemist  in 
Austria,  and  one  of  must  put  up  by  Swett  &  Son,  at  Martinez,  made  by 
Mr.  G.  E.  Colby  at  this  Station,  gave  the  following  results: 

Analyses  of  Qbape-Must. 

Austria.  CallfornM. 

Solid  contents  by  spindle  (Balling) 21.62%  20.60% 

Alcohol -. none.  none. 

Total  acid  (as  tartaric) 78  .53 

Volatile  acid 01  .03 

Grape  SQgar 19.62  19.15 

Cream  of  tartar 61  .59 

Free  tartaric  acid 03  .07 

Ash 37  .19 

Phosphoric  acid 02  .04 

No  cane  sugar,  starch  sugar,  or  antiseptics  were  found  in  the  Cali- 
fornia or  the  Austrian  musts.  Artificial  (anilin)  coloring  matter, 
salicylic,  benzoic,  and  boracic  acids,  formalin  and  fluorids  were  tested 
for  in  the  California  must,  but  none  were  present. 

This  is  approximately  what  should  be  shown  by  any  pure  grape- 
juice.  It  is  instructive  to  compare  this  with  some  partial  analyses, 
made  at  this  Station,  of  some  of  the  beverages  offered  to  the  consumer 
in  California  under  such  titles  as  **  Unfermented  Wine,"  and  "  Pure 
Grape- Juice,"  recommended  for  invalids  and  for  communion  purposes: 

Sample  1— "  Unfebmented  Wine." 

Per  Cent. 

Solid  contents  by  spindle 22.00 

Total  acids  (as  tartaric) 69 

Sulf urous  acid  (antiseptic) 06 

'"Sample  2—" Grape- Juice." 

Solid  contents  by  spindle 20.80 

Alcohol,  by  volnme 2.00 

Salicylic  acid  (antiseptic) 3.90 
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The  first  sample  was  sold  as  a  "curative  for  throat  and  lung 
troubles."  The  amount  of  sulfurous  acid  it  contained  was  sufficient  to 
cause  throat  and  lung  as  well  as  digestive  troubles  in  a  healthy  person. 
The  second  sample  was  sold  as  ''  pure  unfermented  fprape-juice,"  but 
besides  containing  a  large  amount  of  the  injurious  antiseptic  salicylic 
acid  (more  than  twenty  times  as  much  as  was  necessary  to  preserve  it), 
it  contained  two  per  cent  of  alcohol.  Even  healthy  persons,  much 
more  invalids,  would  contract  severe  indigestion  from  the  use  of  such 
a  product,  which  is  a  fraud  upon  the  public. 

Causes  of  Spoiling. — In  order  to  make  clear  the  nature  of  the  problem 
which  must  be  solved  in  order  to  preserve  grape-juice  indefinitely,  a 
short  account  of  the  causes  of  spoiling  will  be  useful.  When  grapes, 
or  any  fruits,  are  gathered,  the  surfaces  in  contact  with  the  air  have  the 
spores  of  various  fungi,  yeasts,  and  bacteria  adhering  to  them.  All 
these  spores  are  microscopic,  but  an  idea  of  their  appearance,  when 

sufficiently  enlarged  by 
the  microscope  to  be  visi- 
ble, may  be  obtained  by 
reference  to  Fig.  1, which 
shows  various  forms  of 
these  organisms  devel- 
oped on  tlie  skin  of  a 
Muscat  grape. 

When  the  grapes  are 
crushed  and  the  juice 
expressed,  the  latter  will 
be  contaminated  by 
these  spores,  washed  off 
the  skin.  In  the  air 
they  are  dry,  and  there- 
fore inert;  but  very  soon 
after  they  are  surrounded  by  th^  must,  which  is  a  very  favorable 
medium  for  their  growth,  they  assume  an  active  form  and  commence  to 
multiply.  If  the  must  is  warm,  this  change  to  an  active  state  occurs 
very  soon  and  the  consequent  increase  in  numbers  is  proportionately 
rapid.  If,  on  the  contrary,  the  grapes  and  therefore  the  must  be  cool, 
the  increase  is  much  slower ;  but,  eventually,  if  left  alone  the  organisms 
increase  until  the  must  ferments.  This  fermentation  consists  princi- 
pally in  the  changing  of  the  grape  sugar  into  alcohol  and  carbonic  acid, 
and  is  the  essential  part  of  the  process  which  changes  grape-juice  into 
wine. 

Tlie  main  object,  then,  of  the  producer  who  wishes  to  place  ''pure 
unfermented  grape-juice"  upon  the  market,  is  to  permanently  prevent 
this  fermentation.  Besides  this,  the  grape-juice  must  be  quite  clear,  in 
order  to  present  an  attractive  appearance  to  the  consumer. 

To  attain  the  first  object  there  are  two  general  groups  of  methods, 
which  may  be  called  respectively  chemical  and  physical.  All  the  chem- 
ical methods  consist  in  the  addition  of  germ  poisons  or  antiseptics, 
which  either  kill  the  microscopic  organisms  of  fermentation  or  perma- 
nently  prevent  their  growth  and  increase.  Of  these  substances  the 
principal  used  are,  besides  salicylic  and  sulfurous  acid  already  men- 
tioned,   boracic    acid,    ammonium    fluorid,    saccharin,    and,  of    late. 


a,  a',  a^/.    Various  forms  of  a  moid  (Mueor), 

e,  df  e.    Various  forms  of  yeasts,  molds,  and  bacteria. 

Fig.  1.     MICBO-OBOANI8M8  OM  GRAPKS. 
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formalin.  Many  patent  preservatives  are  found  on  the  market,  but 
they  nearly  all  contain  one  or  more  of  these  substances  as  their  active 
principle.  They  are  all  injurious  to  digestion  and  in  other  ways;  and 
it  may  be  said  in  general  that  any  substance  which  prevents  fermentation 
vnll  also  interfere  with  digestion^  and  is  therefore  to  be  avoided. 

The  Physical  methods  work  in  one  of  two  ways:  they  remove  the 
germs  by  some  mechanical  means,  such  as  a  filter,  or  a  centrifugal 
apparatus ;  or  they  destroy  them  by  heat,  cold,  electricity,  etc.  The 
methods  which  depend  upon  the  removal  of  the  germs  are  inapplicable, 
as  this  can  not  be  done  thoroughly  except  with  very  small  quantities 
of  liquid,  and  the  minute  organisms  with  which  we  have  to  deal  will 
soon  increase  sufficiently  to  spoil  the  liquid,  if  a  single  one  escapes 
tlie  filter.  One  yeast-cell,  for  instance,  at  ordinary  temperatures  will 
increase  to  tens  of  millions  in  three  or  four  days ;  and  if  the  tempera- 
ture is  warm  the  increase  will  be  still  more  rapid.  We  are,  then, 
reduced  to  those  physical  methods  which  destroy  the  germs ;  and  of 
these  the  only  one  which  has  been  found  usefal  in  this  connection  is 
the  use  of  high  temperatures.  This  method  depends  on  the  fact  that 
when  a  liquid  is  heated  to  a  sufficiently  high  temperature  all  or- 
ganisms present  are  killed.  This  temperature  is  called  the  "death 
point,"  and  differs  for  each  particular  variety  of  organisms.  The  death 
point  will  also  differ  according  to  the  composition  of  the  liquid  in 
which  the  organism  is  immersed.  Yeast,  for  instance,  is  killed  at  a 
lower  temperature  in  must  than  in  water,  on  account  of  the  acidity 
of  the  former.  Time,  also,  is  a  factor  in  determining  the  death  point. 
An  organism  may  not  be  killed  if  heated  to  a  certain  degree  quickly 
and  as  quickly  cooled;  while  if  it  is  kept  at  that  same  degree  for  some 
time  it  will  be  killed.  Some  tests  made  at  this  Station  with  a  pure  * 
yeast  isolated  from  a  California  wine  illustrate  these  facts.  The  yeast 
was  placed  in  must  which  had  previously  been  completely  freed  from 
all  germs,  and  was  heated  to  various  temperatures  for  various  lengths 
of  time,  with  results  as  follows:  The  initial  temperature  of  the  must  was 
20°  C.  (68°  P.)  and  the  yeast  was  killed  by  heating  it  gradually  up  to 
60°  C.  (140°  F.)  in  fifteen  minutes;  that  is  to  say,  the  time  taken  to 
bring  the  temperature  from  20°  C.  (68°  F.)  to  60°  C.  (140°  F.)  was 
fifteen  minutes,  and  at  the  end  of  this  time  the  must  containing  the 
yeast  was  allowed  to  cool  in  a  room  at  20°  C.  (68°F.).  This  same  veast 
was  not  killed  when  heated  in  twenty-five  minutes  from  20°  C.  (68°  F.) 
to  50°  C.  (122°  F.),  nor  even  when  kept  at  the  latter  temperature  for 
five  minutes  longer.  But  when  kept  at  this  temperature  for  ten  minutes 
longer,  all  the  yeast  cells  were  killed.  Another  test  with  tbe  same  yeast 
showed  that  if  heated  from  20°  C:  (68°  F.)  to  45^  C.  (113°  F.)  in  twenty 
minutes,  and  then  kept  at  the  latter  temperature  for  twenty  minutes, 
few  or  none  of  the  yeast-cells  were  killed,  though  in  thirty  minutes 
most  of  them  were  rendered  incapable  of  growth.  However,  even  in  the 
last  case  some  were  left  alive  and  ultimately  spoiled  the  must.  We 
learn  from  these  tests  that  heating  to  45°  C.  (113°  F.),  even  for  a  some- 
what prolonged  time,  can  not  be  depended  upon  to  sterilize  grape-must, 
and  that  even  50°  C.  (122°  F.)  requires  too  much  time  to  be  practical. 
A  heating  to  60°  C.  (140°  F.),  however,  would  probably  be  quite  safe, 
provided  that  only  this  particular  variety  of  yeast  were  present  in  the 

♦Pure  in  this  case  means  a  yeast  consisting  of  only  one  variety  of  micro-organism. 

5 — uc 
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must.  In  practice,  how^ever,  we  have  an  unknown  number  of  kinds  of 
micro-organisms  present,  and  some  of  them  may  be  able  to  withstand  a 
somewhat  higher  temperature  than  this. 

It  must  be  kept  in  mind  also  that  fungi,  including  yeasts,  exist  in 
two  states:  the  vegetative  or  growing  state,  and  the  spore  or  resting 
state.  The  latter  is  more  resistant  than  the  former;  and  it  has  been 
found  that  yeast  spores,  for  instance,  to  be  killed  must  be  heated  about  • 
5°  C.  (9°  F.)  higher  than  the  same  yeast  in  the  growing  state.  The 
above  tests  were  made  with  yeast  containing  no  spores;  but,  as  in 
practice,  spores  may  be  and  undoubtedly  usually  are  present,  a  tem- 
perature 5°  C.  (9°  F.)  higher  than  indicated  would  be  necessary. 
Practical  experiments  made  at  this  Station  indicate  that  must  can  be 
safely  sterilized  at  a  temperature  of  76°  C.  (167°  F.)  or  80°  C.  (176°  F.) 
if  all  the  precautions  indicated  below  are  observed.  At  this  tempera- 
ture the  flavor  of  the  grape-juice  is  hardly  changed,  though  between 
90^  C.  (194°  F.)  and  100°  C.  (212°  F.)  it  is  slightly  affected. 

Another  property  of  fungi  and  their  spores,  which  is  of  importance 
in  this  connection,  is  their  great  resistance  to  heat  when  dry.  Yeast 
can  be  heated  in  a  dry  state  to  a  temperature  above  that  of  boiling 
water  without  being  killed;  the  spores  of  some  fungi  {e,  ^.,  common 
mold)  are  even  more  resistant.  The  bearing  of  this  upon  the  preser- 
vation of  must  is  that,  during  the  final  sterilization  which  takes  place 
in  glass  bottles  or  similar  vessels,  portions  of  the  inner  surface  of  the 
cork  and  of  the  bottle  above  the  liquid  are  comparatively  dry;  and  if 
any  spores  should  be  adhering  to  these  parts  there  is  danger  that  they 
will  not  be  killed,  and  that  afterward,  when  they  come  in  contact 
with  the  must,  they  will  grow  and  cause  fermentation  or  mold.  For 
this  reason  both  the  bottles  and  the  cork  must  be  thoroughly  sterilized 
befyre  being  used.  This  can  be  accomplished  for  the  bottles  by  boiling 
them  for  at  least  half  an  hour  after  thorough  washing,  and  then 
allowing  them  to  drain  in  a  place  where  they  are  exposed  to  no 
draughts  or  dust.  This  boiling  should  be  done  as  short  a  time  as 
possible  before  filling  the  bottles,  and  they  should  be  handled  care- 
fully, taking  care  not  to  touch  their  mouths,  for  with  the  greatest  care 
the  hands  can  not  be  kept  free  from  mold  spores.  To  sterilize  the 
corks  this  method  is  not  always  sufficient,  as  spores  that  may  be  in 
cracks  are  liable  to  escape.  For  sterilizing  the  corks,  some  closed 
receptacle  should  be  used  which  will  safely  withstand  considerable 
pressure.  The  corks  when  placed  in  this  receptacle  can  best  be  ster- 
ilized by  steam  under  pressure,  which  is  allowed  to  flow  in  until  the 
pressure,  as  shown  by  a  gauge,  is  at  least  ten  pounds.  This  pressure 
indicates  a  temperature  of  about  115°  C.  (239°  F.),  and  should 
continue  for  at  least  twenty  minutes. 

Apparatus  Required. — The  apparatus  necessary  for  preserving  grape- 
must  on  any  but  the  very  smallest  scale  c6nsists  of:  (1)  a  continuous 
pasteurizer;  (2)  a  pressure  filter;  (3)  a  pressure  sterilizer  for  corks 
(this  may  be  dispensed  with);  (4)  a  bottle  pasteurizer;  (5)  a  boiler  for 
pressure  steam.  Certain  other  utensils  are,  of  course,  necessary,  but 
they  are  such  as  are  found  in  almost  every  wine-cellar. 

The  Manner  of  Operating, — The  method  of  proceeding  is  as  follows: 
Sound,  clean  grapes,  preferably  those  having  high  natural  acidity,  are 
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picked  carefuUy,  while  cool,  into  clean  bozee.  They  should  not  be 
too  ripe,  or  the  must  will  be  too  sweet  and  difficult  to  clear.  They 
Bhould  be  cruahed  as  soon  as  possible  after  picking,  and  the  jaice  run 
into  perfectly  clean  puncheoas  or  other  receptacles  which  have  been 
previouflly  steamed.  If  the  must  is  cold — 16°  C.  (59°  F.)  or  under — 
it  may  be  safely  left  to  settle  for  twenty-four  hours  or  more.  This 
settling  is  an  advantage,  as  it  rids  the  juice  of  meet  of  the  floating 
solid  matter,  and  facilitates  the  subsequent  filtering.  During  this 
settling  the  must  should  be  closely  watched,  in  order  to  anticipate  even 
a  commencement  of  fermentation.  After  this  settling,  when  the  must 
has  become  almost  clear,  it  is  run  through  a  continuous  pasteurizer, 
one  form  of  which  is  shown  in  Fig.  2. 

It  is  heated  in  this  to  80°  C.  (176°  F.)  and  should  come  out  cool,  not 
warmer  than  25°  C.   (77°  F.)   and  should   pass   into   fresh   settling 
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receptacles.  For  this  purpose  puncheons  or  other  casks  may  be  used, 
if  they  have  been  thoroughly  sterilized  by  ateam,  thoi^b  the  best 
receptacles  would  doubtless  be  casks  or  vats  of  metal  lined  with  enamel, 
such  as  are  now  made.  The  greatest  care  must  be  taken  to  avoid  con- 
tamination of  the  must  as  it  flows  from  the  pasteurizer.  It  should  pass 
directly,  by  means  of  a  block-tin  pipe,  from  the  pasteurizer  into  the 
receiving  casks.  The  end  of  this  pipe  should  be  thoroughly  sterilized 
by  plunging  into  boiling  water,  and  should  never  be  allowed  to  touch 
the  hands  or  any  exposed  surface.  When  a  receiving  cask  is  full  it 
should  be  closed  immediately  with  a  wooden  bung,  sterilized  previously 
in  the  way  already  described  for  corks.  If  all  these  operations  have 
been  conducted  with  the  requisite  care,  and  the  casks  kept  in  a  cool 
cellar,  the  must  will  remain  without  fermenting  for  many  days  or  even 
weeks.  During  this  time  it  deposits  more  or  less  sediment  which  has 
been  formed  in  heating.     It  is  then  ready  for  filtering. 
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Fillralion. — ThiB  filtration  is  best  accomplished  by  means  of  a  filter 
BO  coQStructed  that  the  must  passes  upward  through  the  filtering 
medium,  under  pressure.  Such  a  filt«r,  made  by  the  International 
Filter  Company  of  Chicago,  is  shown  in  Fig.  3, 

This  filter  consists  essentially 
of  two  shallow  bowla  clamped 
together  moatb  to  mouth,  with 
the  filtering  medium  between 
them.  The  un  filtered  must 
enters  the  lower  bowl  through 
the  pipe  on  the  right  of  the 
figure,  passes  through  the  fil- 
tering medium  into  the  upper 
bowl,  and  makes  its  exit  when 
clear  through  the  faucet  a,  little 
to  the  left  of  the  middle  of  the 
figure.  The  small  faucet  at  the 
bottom  of  the  lower  bowl  is  for 
the  purpose  of  cleaning  the  fil- 
ter. Occasionally,  when  filtra- 
tion becomes  slow,  this  faucet 
is  opened  tor  a  fen  moments. 
This  allows  the  sediment  accu- 
mulated at  the  bottom  to  escape 

ibg  must  takes  a  rotary  courae 
in  the  lower  bowi,  thus  clean- 
ing oft  the  surlace  of  the  filter- 
ing medium ;  so  that  when  the 
cleaning  faucet  is  closed  filtra- 
tion proceeds  as  before.  On  a 
lar^  scale,  a  filter  press,  such 
as  IS  used  in  large  wineries  and 
in  beet-sugar  factories,  might 
conveniently  be  used. 

It  18  impoBsible  to  pre- 
vent a  certain  amonnt  of 
contamination  by  fungous 
spores  during  filtration; 
but  it  should  be  minimized 
as  much  as  possible  by 
the  greatest  cleanliness, 
and  attention  to  steriliz- 
ing everything  with  which 
the  must  comes  in  contact. 
In  this  regard  it  should 
F:o.  a,  FtLTEK  ro«  CLAiirviNo  Host.  be     kept     constantly     in 

mind  that  in  an  ordinary 
room  or  cellar,  where  there  is  little  dust,  there  is  comparatively  little 
danger  of  contamination  from  the  air,  the  main  danger  being  from  the 
solid  surfaces  with  which  the  must  comes  in  contact.  The  must  may 
be  bottled  directly  as  it  Sows  from  the  filter,  or  it  may  pass  into  a 
sterilized  temporary  receptacle,  from  which  it  is  bottled.  It  should, 
however,  be  placed  in  its  final  receptacles  (bottles,  etc.)  the  same  day 
on  which  it  is  filtered,  corked  immediately,  and  sterilized  finally  as  soon 
as  possible,  preferably  within  twenty-four  hours. 

Final  Stenlizalion.—Oa  account  of  the  re- contamination  during  filtra- 
tion, a  final  sterilization  must  be  made  after  the  bottles  are  corked. 
This  is  accomplished  by  means  of  a  bottle-sterilizer,  which  the  pro- 
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ducer  hiniBelf  can  construct.     A  simple  and  efficient  form  is  ebown 
in  Fig.  4. 

It  conBists  of  a  wooden  box  or  trougb  provided  witb  a  wooden  grating 
placed  about  two  incbes  from  tbe  bottom.  The  bottles,  after  being  filled 
with  the  filtered  must  and  corked,  are  placed  in  perforated  or  wire 
baskets,  which  rest  upon  the  grating.  Tbe  trough  should  contain 
enough  water  to  completely  submerge  the  bottles.  The  wat«r  should 
be  kept  at  a  constant  temperature  of  about  86°  G.  (185°  F.)  by  means 
of  a  steam  coil  placed  beneath  the  grating.  The  bottles  should  be  left 
in  this  pasteurizer  for  exactly  fifteen  minutes  if  they  are  one-quart 
champagne  bottles.  For  other  sizes  it  is  necessary  to  make  a  test  with 
a  bottle  of  must  in  which  a  thermometer  has  been  placed,  in  order  to 
determine  how  long  it  takes  for  the  eotire  contents  of  the  tx)ttle  to 
reach  the  required  temperature.  It  has  been  found  at  this  Station,  that 
although  the  must  in  the  upper  part  of  a  quart  champagne  bottle 
reaches  75°C.  (167°F,)  in  eight  minutes,  when  Burronnded  by  water  at 
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85^  C.  (185°  F.)  it  requires  fifteen  minutes  before  the  must  at  the  bottom 
of  the  bottle  acquires  that  temperature.  The  sterilization  in  bottle 
should  be  conducted  at  a  temperature  at  least  6°C.  (9°F,)  lower  than 
that  reached  in  the  continuous  pastourizer.  Thus,  if  the  water  in  the 
first  case  was  kept  at  90°C.  (194°F.)  or  96° C.  (203°F.)  and  the  must 
attained  a  temperature  of  80°C.,  the  water  in  the  bottle  pasteurizer 
should  be  kept  constantly  at  86°C.  and  the  time  of  pasteurizing  so 
chosen  that  the  must  in  the  bottles  will  attain  a  maximum  temperature 
of  75°C.  (IBT^'F.).  If  the  final  heating  is  higher  than  the  first,  it  may 
cause  a  precipitation  of  solid  mattery,  which  will  make  the  must  cloudy  in 
the  bottles. 

During  this  sterilization  in  bottles  the  corks  are  liable  to  be  expelled 
by  the  pressure  developed.  To  prevent  this  they  may  be  tied  down 
with  strong  twine;  but  it  is  a  great  saving  of  time  and  labor  to  use 
some  such  contrivance  as  that  illustrated  in  Fig.  4. 

By  this  operation  the  must  is  thoroughly  sterilized  and  will  then 
keep  unchanged  for  years,  or  until  the  bottles  are  opened.  If,  however, 
the  bottles  are  to  be  capsuled,  or  kept  in  a  very  damp  place,  there  is 
one  other  cause  of  spoiling  that  must  be  guarded  against.     However 
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carefully  all  the  various  operations  are  conducted,  there  are  sure  to  be 
/  mold  spores  on  the  upper  surface  of  the  cork.  If  this  surface  remain^ 
dry  these  spores  will  not  grow,  and  are  harmless.  But  when  the  cork 
is  covered  with  a  capsule  the  space  between  the  capsule  and^the 
surface  of  the  cork  finally  becomes  moist,  and  any  spores  there  will 
develop.  Some  molds  have  great  penetrating  power  and  may  force 
their  way  either  through  the  C(»k,  or  between  the  cork  and  the  neck 
of  the  bottle  (especially  if  the  very  best  quality  of  corks  has  not  been 
used)  and  finally  reach  the  must.  The  molds  which  enter  in  this  way 
do  not,  as  a  rule,  grow  into  the  liquid,  on  account  of  the  small  amount 
of  air  present;  but  they  make  a  moldy  layer  on  top,  which  lessens  the 
selling  value  of  the  must,  if  it  does  not  actually  spoil  it.  This  danger 
can  be  avoided  by  dipping  the  top  of  the  neck  of  the  bottle  into  a  two 
per  cenf  solution  of  bluestone  and  water,  in  such  a  way  as  to  wet  the 
upper  surface  of  the  cork,  before  putting  on  the  capsule.  The  same 
object  may  be  attained  by  dipping  the  neck,  in  the  same  way,  into 
very  hot,  melted  paraffine.  The  bluestone  acts  by  killing  any  spores 
that  may  be  on  the  cork  or  which  may  find  their  way  there  later.  The 
heated  paraffine  kills  the  spores  present,  and  prevents  later  infection 
by  completely  covering  the  cork  and  keeping  it  dry. 

The  quality  and  character  of  the  grape-juice  prepared  in  this  way 
will  vary  greatly  according  to  the  variety  of  grape  used;  and  a  pleasing 
variety  may  be  obtained  by  usin^,  partially  or  wholly,  grapes  of 
high  aroma,  such  as  Muscat,  Isabella,  etc.  The  color  will,  however, 
always  be  white  or  yellowish  except  with  a  few  grapes,  such  as  the 
Bouschets,  which  have  pink  or  red  juice.  Red  must,  however,  can 
be  obtained  by  a  modification  of  the  process  described.  If  the  must, 
after  it  passes  through  the  continuous  pasteurizer,  is  allowed  to  come 
out  hot  and  fiow  into  a  vat  containing  the  skins  of  red  grapes,  almost 
any  desired  depth  of  color  may  be  obtained,  depending  on  the  variety 
of  grape  used  and  the  time  during  which  the  hot  must  is  left  in 
contact  with  the  skins.  Must  prepared  in  this  way,  however,  differs 
in  other  respects  than  in  color  from  the  white  must.  Besides  coloring 
matter  various  substances  are  extracted  from  the  skins,  the  principal 
being  tannin.  This  makes  the  composition  of  the  red  must  more  like 
that  of  red  wine,  though  of  course  it  still  contains  no  alcohol.  A  grape- 
juice  of  this  character  might  appropriately  be  called  "  Unfermented 
Wine,"  and  would  doubtless  be  useful  in  medicine,  as  it  would  possess 
certain  tonic  properties  not  found  in  the  white  must.  The  regular 
consumer,  however,  would  in  all  probability  generally  prefer  the  white 
must. 

Grape-must,  containing  as  it  does  generally  from  twenty  to  twenty- 
four  per  cent  of  sugar,  is  too  sweet  for  many  palates  and  constitutions, 
but  it  may  be  diluted  with  water  by  the  consumer  to  any  desired  extent; 
and  a  mixture  of  equal  parts  of  gra^e-must  and  carbonated  or  mineral 
water  makes  a  beverage  much  appreciated  by  many  people.  In  Europe 
a  certain  amount  of  sparkling  grape-juice  is  put  up,  t.  e.  grape-juice 
which  has  been  carbonated,  or  charged  with  carbonic  acid  gas.  This, 
though  an  addition  to  the  natural  juice  of  the  grape,  can  not  be  looked 
upon  in  any  sense  as  a  fraud  or  adulteration,  and  makes  the  beverage 
more  palatable  to  many;  besides  if  properly  done  it  has  no  injurious 
efiects  on  the  health  of  the  consigner. 

In  conclusion,  the  following  brief  summary  of  the  main  precautions 
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to  be  observed  in  the  manufacture  of  unfermented  grape-must  may  be 
useful: 

1 .  Only  clean  and  perfectly  sound  grapes  should  be  used. 

2.  The  grapes  should  be  picked  and  handled  when  cool. 

3.  The  greatest  cleanliness  is  necessary  in  every  stage  of  the  process. 

4.  All  utensils  and  apparatus  used  should  be  cleaned  and  sterilized 
immediately  before  using,  and  as  short  a  time  as  possible  after  using. 

5.  The  last  sterilization  should  be  at  a  temperature  at  least  5^  C. 
(9^  F.)  lower  than  the  temperature  used  in  the  first  sterilization. 

6.  Reliable  thermometers  should  be  used,  and  the  temperature  watched 
very  carefully. 
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(Bulletin  No.  127.) 

This  bulletin,  issued  in  1900  by  Messrs.  F.  T.  Bioletti  and  A.  M.  dal 
Piaz,  and  not  reprinted  because  still  available  for  distribution,  reviews 
the  history  of  the  introduction  of  the  resistants  into  California  and  the* 
lack  of  success.  The  work  of  the  Experiment  Station  with  these  vines 
is  then  taken  up  and  the  results  of  the  culture  tests  are  given,  together 
with  the  various  methods  of  grafting  and  callusing,  planting  grafts  in 
the  nursery,  and  comparative  experiments  in  rooting  cuttings  of  resist- 
ant stocks.    The  following  is  the  summary  of  results  and  conclusions: 

1.  Every  grape-grower  should  insiire  against  phylloxera  by  testing 
the  most  promising  resistant  vines  on  his  own  place,  and  by  learning 
the  methods  of  bench-grafting. 

2.  It  is  unsafe  to  attempt  operations  on  a  large  scale  with  cuttings 
imported  from  abroad,  on  account  of  the  danger  of  injury  to  such  cut- 
tings on  the  journey. 

3.  A  cutting-graft  of  suitable  varieties  makes  as  large  and  vigorous 
growth  as  a  simple  cutting,  so  that  by  the  method  of  bench-grafting  no 
time  is  lost  in  establishing  a  resistant  vineyard. 

4.  Resistant  varieties  which  are  difficult  to  root  but  easy  to  graft 
when  old,  such  as  Lenoir,  should,  not  be  bench-grafted. 

5.  Care  in  callusing,  planting,  and  treatment  in  nursery,  and  espe- 
cially in  keeping  the  grafts  moist  from  the  time  they  are  made  until  they 
are  in  the  callusing  bed,  will  enable  even  an  inexperienced  grafter  to 
obtain  at  least  60  per  cent  of  good,  grafted  plants  in  suitable  locations. 

6.  The  bluestone  should  be  washed  off  the  outside  of  the  raffia  before 
tying,  or  it  will  injure  the  bark  of  the  graft. 

7.  Callusing  in  sand  insures  more  perfect  unions  and  a  larger  per 
cent  of  successful  grafts  than  planting  directly  in  the  nursery. 

8.  The  moisture  in  the  callusing  bed  should  not  be  excessive,  and  the 
temperature  should  be  relatively  warm. 

9.  The  growing  grafts  should  be  watched  closely,  in  order  to  see  that 
the  roots  of  the  scions  are  removed  before  they  become  large,  and  that 
the  raffia  is  cut  before  it  strangles  the  graft. 

10.  The  English  cleft  graft  is  preferable  to  the  Champin  graft,  because 
It  gives  more  perfect  unions  and  can  be  made  with  more  accuracy  and 
rapidity. 
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11.  Scions  of  two  eyes  are  preferable  to  those  of  one  eye,  as  they  give 
more  chances  of  success. 

12.  Rupestris  St.  George  seems  to  be  remarkably  adapted  to  Califor- 
nia soils  (except  the  heaviest  clays)  and  conditions,  and  is  to  be  pre- 
ferred  to  any  variety  yet  tested  here  wherever  deep  penetration  of  roots 
is  possible  and  desirable. 

13.  All  the  eyes  of  the  Rupestris  stock  should  be  cut  out  deeply  and 
carefully. 

14.  A  vigorous  and  large-growing  Vinifera  scion  promotes  an  equally 
vigorous  and  large  growth  of  Rupestris  St.  George  used  as  stock. 


REPORT  ON  THB  CONDITION  OF  OLIVE  CULTURE  IN  CALIFORNU. 

.     (BuUetin  No.  129.) 

This  bulletin,  by  A.  P.  Hayne,  was  issued  in  May,  1900,  in  response 
to  a  demand  for  information  on  the  cause  of  olive-culture  failures  in 
the  State.  After  investigations  conducted  in  various  parts  of  the  State, 
the  following  conclusions  were  reached:  The  causes  of  failure  were 
found  to  be  among  the  following: 

Cultural  Covditions:  Improper  selection  of  soils;  neglect  of  tillage 
and  irrigation;  neglect  of  proper  pruning;  and  neglect  in  fighting 
insect  pests. 

Commercial  Conditions:  Competition  with  cottonseed  oil  and  others 
sold  as  olive  oil;  poor  harvesting  and  manufacturing  methods;  and 
selection  of  unsuitable  varieties. 

These  several  conditions  are  separately  discussed  in  the  bulletin.  A 
chapter  on  methods  of  pickling  olives  is  also  given.  This  bulletin  is 
also  available  for  distribution. 
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Cofltribation  to  the  Stody  of  Fermentation. 


By  E.  H.  TWIGHT  awd  CHARLES  8.  ASH. 

The  present  bulletin  is  a  report  upon  the  cooperative  investigations 
carried  on  during  the  vintage  of  1903  by  the  Agricultural  Experiment 
Station  of  the  University  of  California  and  the  California  Wine  Asso- 
ciation of  San  Francisco.  The  Association  allowed  the  use  of  its  large 
wineries  in  Sonoma  County  and  built  a  laboratory  in  Geyserville  14  by 
14  feet  for  the  cultivation  of  pure  yeasts;  it  also  gave  the  use  of  its 
San  Francisco  laboratory  for  the  analytical  work. 

The  object  of  these  experiments  was  the  study  of:  (1)  The  influence 
of  temperature  on  fermentation;  (2)  The  influence  of  acid  (acidity  of 
must)  on  fermentation;  (3)  The  influence  of  selected  cultivated  yeasts 
on  fermentation  as  compared  with  the  natural  (wild)  yeasts;  (4)  The 
comparative  values  of  the  wines  derived  from  these  experiments. 

Considerable  work  of  this  nature  has  already  been  done  in  foreign 
countries,  principally  in  France  and  Algeria;  also  at  this  Station. 

On  the  part  of  the  California  Wine  Association,  the  observations  and 
analyses  reported  upon  in  this  bulletin  were  made  by  Charles  S.  Ash, 
who  has  charge  of  its  laboratory  and  who  divided  his  time  between  its 
wineries  in  Sonoma  County  and  its  laboratory  in  San  Francisco. 

Observations  were  made  on  360  fermentations  in  tanks  of  5,000  gallons 
capacity  each,  making  a  total  of  1,250,000  gallons  of  wine,  which  there- 
fore puts  this  work  upon  a  practical  basis — and  not  the  result  of  labora- 
tory investigation  only.  It  is  impossible,  in  a  bulletin  of  this  length, 
to  record  all  data  obtained,  so  only  the  most  characteristic  are  herein 
given. 

Effect  of  Temperature  on  Fermentation. — When  the  must  of  grapes  is 
being  transformed  into  wine,  a  chemical  change  takes  place  (CcHisO<= 
2  CHeO  +  2  COi),  increasing  the  temperature.  In  the  practical  fer- 
mentation of  wine,  the  temperature  varies  from  60'  to  105'  F.  The 
most  favorable  temperature  seems  to  be  about  85'  F.  When  wine  was 
first  made  in  hot  countries,  it  was  the  ambition  of  all  the  savants  to 
produce  a  yeast  that  would  ferment  a  large  percentage  of  sugar  at  a 
high  temperature.  These  efforts,  however,  proved  to  be  of  little  or  no 
value,  for  it  was  found  that  the  higher  the  temperature  during  fermen- 
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tation,  the  greater  the  amount  of  acetic,  lactic,  and  other  acids  formed, 
and  the  lower  the  percentage  of  alcohol. 

Volatile  Acid. — Kayser,  in  France,  has  given  the  following  figures  on 
the  inqrease  of  volatile  acid  when  fermentation  takes  place  at  higher 
temperatures: 


i 


25»  c.  or  p.). 


S6»  C.  (96*  F.). 


Yeast  No.  2 
Yeast  No.  8 
Yeast  No.  9 


.0979%Volat.    .0780%  Vol  at. 


.1112 
.0662 


i( 


(( 


.1504 
.0824 


(( 


«i 


These  figures  are  not  very  conclusive,  since  out  of  the  three  examples 
two  have  not  proven  his  statement.  We  have  experimented  very  thor- 
oughly on  the  same  lines  in  our  laboratory,  with  more  satisfactory 
results,  as  given  below: 


At  75'  F. 


At  85*  F. 


At  %•  F. 


At  102*  F. 


Yeast  No.  1 
Yeast  No.  4 
Yeast  No.  5 
Yeast  No.  6 


.067%  Volat. 

.071 

.050 

.062 


»t 


tc 


tt 


.065%  Volat. 

.073 

.050 

.061 


t( 


it 


(( 


i( 


.097%  Volat. 

.101 

.063 

.070 


(I 


.112%  Volat. 

.119 

.094 

.100 


i( 


<( 


This  laboratory  result  was  fully  confirmed  in  two  cellars  in  Sonoma 
County,  situated  only  one  and  one  half  miles  apart,  and  handling  the 
same  quality  and  varieties  of  grapes.  We  have  designated  these  cellars 
as  "A"  and  "B": 


Winery. 


*'A»V 


Average  Temperature  of 
Fermentation. 


80«  F. 
95®  to  105°  F. 


Average  Volatile  Acid. 

.078% 
.118% 


Albuminoids, — Another  great  objection  to  fermenting  wines  at  a 
high  temperature  is  that  under  these  conditions  they  will  not  clear 
readily.  This  is  due  to  the  large  amount  of  nitrogenous  matter 
(albuminoids)  retained  in  the  wine,  and  is  exceptionally  disastrous  in 
the  case  of  white  wines,  on  account  of  their  poverty  of  tannin.  A 
wine  with  a  large  percentage  of  albuminoids  is  also  subject  to  bacterial 
diseases. 

The  following  table  shows  the  percentage  of  nitrogen  in  wines  fer- 
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inented  at  different  temperatures,  taken  from  Rocs  and  Chabert,  two 
of  the  best  known  authorities  on  the  fermentation  of  wines  in  hot 
countries : 


NiTROOEMOVS  MaTTBR  IN  WiNES  FERMENTED  ATI 


25»  C.  (Ti"  F.). 

.W  C.  (85»  F.). 

8.rc.  05*»F.). 

40-  C.  (ItW  F.). 

No.  1 

.187 

.2a5% 

.115 
.112 

.322% 

.120 

.193 

.460;^ 

.136 

No.  2 

No.  3 

.183 

No.  4 

.205 

Alcohol, — We  now  come  to  the  most  important  factor,  from  an  eco- 
nomical standpoint,  in  the  fermentation  of  wines:  that  is,  the  amount 
of  alcohol  produced  from  a  given  amount  of  sugar.  Theoretically,  100 
parts  (100  grnis.)  of  sugar  yield: 

46.60  Carbon  dioxid. 

48.40  Alcohol  (61%  by  volume  at  15°  C). 

3.20  Glycerin. 
.60  Succinic  acid. 

1.20  Used  by  the  ferments. 


The  following  tables  on  the  above  subject  give  the  results  of  experi- 
ments conducted  in  Algeria  by  Messrs.  Roos  and  Chabert,  and  they 
demonstrate  that  there  is  a  loss  in  alcohol  when  wine  is  fermented  at 
a  high  temperature : 


25»  C.  (77»  F.). 


30-  C.  (85*>  F.). 


.35*  C.  (95«  F.). 


4Xf  C.  (1(W  F.). 


Must  No.    1, 17.4%  Sugar. 
Must  No.    5,  17.4% 
Must  No.    8,  19.0% 
Must  No.  11,  20.3% 


i< 


<( 


10.0%  Alcohol 
9.9% 
10.9% 


(I 


4i 


9.7%  Alcohol 
9.7% 
10.9% 
9.6% 


It 


(t 


i( 


9.2%  Alcohol 

9.1% 
9.6% 

7.2% 


i( 


i( 


4( 


7.3%  Alcohol 

9.3% 

6.1% 


i( 


(( 


The  results  of  Messrs.  Roos  and  Chabert  are  fairly  well  confirmed* 
by  us,  the  following  experiments  having  been  conducted  in  the  labo- 
ratory of  the  California  Wine  Association: 


•See  Vlticultural  Report  of  California  Agricultural  Experiment  Station  for  1883-S4- 
85-86-87,  by  E.  W.  Hilgard. 
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Must  No,  i,  Carignanet  tO%  Sugar. 


26*  c.  or  F.). 


Alcohol. 


Sugar. 


30»  C.  (86«  F.). 


Alcohol. 


Sugar. 


Sb"  C.  (96*  F.). 


Alcohol. 


Sugar. 


4Sr  C.  (104*  P.). 


Alcohol. 


Yeast  No.  /> 


11.3%       .100% 


Yeaat  No.  6 1    11.2 


No  yeast  added. 


11.0 


.105 
.106 


11.2% 

11.3 

11.1 


Sugar. 


.0a5%.    10.8%       .115%';    10.4%       .200% 


.100 
.105 


10.8 
10.5 


I 


.106 
.180 


10.3       ;  .196 
9.9  .220 


Miut  No.  i,  Carignane,  21%  Stigar. 


W  C.  (TT  P.). 


Alcohol. 


Yeast  No.  6 

Yeast  No.  6 

No  yeast  added . 


12.1% 

12.0 

11,9 


JW  C.  (85»  P.).    |;    .S5»  C.  (»5«  P.). 
Alcohol. 


Sugar. 


Alcohol. 


.106% 

.100 

.116 


12.1%       .100%;'    11.6% 


12.1 


.105 


11.8       1   .120 


11.7 
11.4 


•ur  C.  (104*  P.). 


Alcohol. 


Sugar. 


.265 


10.9% 

11.2 

10.6 


.290% 

.286 

.500 


Miut  No.  S,   WhiU,  gS%  Sugar. 


25«  C.  (TT  F.).     I    :«•  C.  (8ft*  P.). 


Alcohol. 


Yeast  No.  5 
Yeast  No.  6 


13.6% 
13.4 


Sugar. 


Alcohol. 


.200% 
.210 


13.6% 
18.6 


Sugar. 


.215% 
.200 


Xi*  V.  («5*  F.). 


Alcohol. 


Sugar. 


4Sr  C.  (104*  P.). 


Alcohol. 


Su^ar. 


12.8% 
12.6 


.415% 
.460 


10.4% 
10.8 


2.10%» 
2.56» 


♦Stuck. 

Dryness. — And,  finally,  we  come  to  the  question  of  dryness  (low  per- 
centage of  sugar  remaining  after  first  fermentation). 

Wines  fermented  at  low  temperatures  (85'  F.  or  under)  become 
dry  very  quickly,  running  down  as  low  as  0.100  per  cent  of  sugar  within 
two  weeks,  while  wines  fermented  at  higher  temperatures  sometimes 
take  over  a  year  to  reach  this  condition.  We  consider  this  point  next 
in  importance  to  the  amount  of  alcohol  obtained,  for  upon  the  dryness 
of  a  wine  largely  depend  its  keeping  qualities.  A  glance  over  the 
table  already  given,  showing  the  amount  of  alcohol  derived  and  the 
amount  of  sugar  left  unfermented,  will  make  this  point  readily  under- 
stood. The  increase  of  unfermented  sugar  at  high  temperatures  is 
even  more  constant  than  the  increase  of  volatile  acid  under  the  same 
conditions. 
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Summnry, — Fermentation  at  low  temperatures  {H3'  F.  or  under)  has 
the  following  beneficial  results: 

1.  Lower  percentage  of  volatile  acid. 

2.  Lower  percentage  of  albuminoids  (easier  to  clear). 

3.  Greater  percentage  of  alcohol  (from  1  to  2  per  cent,  according 
to  the  deviation  in  temperature  above  85*  F.,  which  appears  to  be  the 
point  of  most  perfect  fermentation). 

It  is  easy  to  recognize  the  great  losses  which  accrue  in  sweet-wine 
wineries  from  fermentation  at  high  temperatures,  especially  if  it  is  the 
ambition  of  the  wine-maker  to  ferment  them  as  rapidly  as  possible. 

4.  Drvness. 

Cooling  of  the  MvM  during  Fermentation. — It  has  been  conceded  by  all 
authorities  that  cooling  the  must  is  the  only  practical  method  of  making 
good  dry  wines  in  hot  climates.  The  California  Agricultural  Experiment 
Station  at  Berkeley  in  the  season  of  1896  carried  on  very  interesting 
experiments  along  these  lines,  and  those  interested  may  find  a  detailed 


J] 


A,  Kntranct'  of  wiilrr. 
H,  Kxil  of  water. 


Pig.  1.    Wine  cooler. 

(\  Kntrance  of  warm  wine. 
JK  Exit  <»f  cotiled  wine. 


K,  Plan. 


account  in  Bulletin  No.  117,  "The  Control  of  the  Temperature  in  Wine 
Fermentation,''  by  A.  P.  Hayne.  The  cooler  described  in  these  experi- 
ments had  a  small  capacity,  and  though  the  results  were  satisfactory, 
it  did  not  come  into  general  use.  However,  one  of  these  coolers  has 
been  used  since  that  time  in  one  of  the  small  wineries  where  the  experi- 
ments were  conducted. 

The  only  argument  that  can  be  made  against  cooling  is  the  expense, 
and  that  in  very  many  instances  could  be  reduced  to  a  very  low  figure, 
amounting  to  practically  the  cost  of  pumping  the  must  through  a  coil. 

At  Geyserville  this  year  two  coolers  were  built  which  cooled  a  5000- 
gallon  tank  of  must  twenty  degrees  in  thirty -five  minutes;  cost  of  cool- 
ing estimated  at  $0.0009,  not  one  tenth  of  a  cent  per  gallon.  These 
coolers  cost  $86  apiece.  The  only  other  expense  was  the  pumping  of 
the  must  and  cold  water  through  them. 

Fig.  1  illustrates  the  contrivance  used  at  Geyserville,  which  is 
extremely  simple. 
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Three  hundred  and  twenty  feet  of  l^-inch  galvanized  pipe  were 
arranged  in  square  tiers  in  a  fermenting  tank,  each  arm  of  this  coil 
measuring  eight  feet.  The  warm  mast  was  pumped  in  at  the  top  of  the 
tank  and  issued  from  the  bottom.  The  cold  water  was  pumped  in  at 
the  bottom  and  passed  from  the  top.  It  may  be  of  interest  to  note  that 
in  this  case  it  took  about  twice  the  volume  of  water  to  cool  a  given 
amount  of  wine.     The  temperature  of  the  water  was  60*  F. 

Prom  our  observations  at  Geyserville,  we  found  that  after  the  must 
had  once  been  cooled,  it  fermented  out  perfectly  dry  before  the  tempera- 
ture again  had  a  chance  to  rise  to  the  danger  point. 

As  all  wineries  need  a  large  supply  of  water  for  washing  the  tankst 
cleaning  the  machinery,  washing  the  pomace  for  brandy,  etc.,  a  cooler 
could  possibly  be  built  in  the  reservoir  from  which  the  water  is  dis- 
tributed. In  many  instances  where  wineries  are  located  alongside  of  a 
river  or  an  irrigation  canal,  the  cooler  could  be  placed  in  the  river-bed 
or  the  ditch.  In  the  building  of  new  wineries,  the  advantage  of  such 
an  acquisition  should  be  considered,  as  the  cooling  would  only  cost  the 
pumping  of  the  must  through  the  coil.  With  cheap  oil  fuel,  this  would 
be  nominal. 

Experiments  with  Cultivated  Yeasts, — Under  ordinary  conditions,  the 
transformation  of  fresh  grape  must  into  wine  is  spontaneously  pro- 
duced from  the  micro-organisms  (yeasts)  that  cover  the  surface  of  the 
grapes  at  maturit5\  The  principal  factor  in  the  vinous  fermentation  i? 
the  elliptic  yeast  {Saccharomyces  ellipsoideus).  The  natural  yeasts  of 
some  varieties  of  grapes  produced  very  much  better  fermentation  than 
others.  For  example,  in  California  the  yeasts  of  Tanat,  Burger, 
Carignane,  Mataro,  and  Alicante  Bouschet  are  very  vigorous,  while  those 
of  Mondeuse,  Malvoisie,  Zinfandel,  and  Mission  are,  as  a  rule,  quite 
feeble.  As  most  of  our  red  wines  are  made  from  Zinfandels,  our  atten- 
tion was  first  called  to  this  grape.  After  keeping  record  of  the  fermen- 
tation of  all  Zinfandels  on  natural  as  well  as  cultivated  yeasts,  we  have 
come  to  the  following  conclusion: 

Zinfandels,  when  fermented  on  their  own  yeasts  (not  mixed  with  any 
other  variety)  ferment  very  rapidly  at  first,  but  when  they  have  fer- 
mented down  to  about  2  to  5  per  cent  of  sugar,  the  temperature  of  the 
must  rises  very  high  and  fermentation  stops  for  a  period  varying  from 
a  few  hours  to  a  whole  day.  Then  (in  a  good  year,  like  1903)  they 
become  dry.  Attached  to  this  report  are  given  some  examples  of 
typical  Zinfandel  fermentations  (Figs.  3  and  4).  The  fermentation  is 
exceptionally  irregular,  in  extreme  cases  fermenting  out  as  much  as 
12  per  cent  of  sugar  in  one  day  and  possibly  only  1  per  cent  the  next. 

In  Burgers  and  Carignanes,  the  fermentation  is  uniform  all  through 
(Figs.  6  and  7).     The  must  loses  approximately  the  same  percentage  of 
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BUgar  the  third  as  the  second  day,  and  so  on  until  the  fermentation  is 
finished;  or  they  ferment  the  greatest  amount  of  sugar  the  second  day 
and  gradually  decrease.  This  is  the  reason  why  wine-makers  like  to 
mix  Carignanes  (or  Burgers)  with  Zinfandels  (Figs.  11,  12,  13). 

WORK   AT  OEYSERVILLE,  VINTAGE   OF  1908. 

Previous  to  the  vintage,  we  pursued  the  following  plan:  A  great 
many  varieties  of  yeasts  were  experimented  with,  pure  cultures  of  all 
first  being  made.  These  pure  cultures  were  obtained  by  starting  from 
one  cell.  After  they  were  made  they  were  tested  in  the  same  medium 
and  under  different  conditions  in  order  to  select  the  most  vigorous. 
Our  work  was  carried  on  with  two  of  these  selected  yeasts,  which  we 
have  designated  as  No.  5  and  No.  6. 

The  inoculations  from  the  pure  cultures  were  made  into  test-tubes 
full  of  sterilized  must;  then  from  the  test-tubes  into  quart  flasks  three- 
fourths  full  of  sterilized  must;  from  the  flasks  into  10-gallon  kegs 
three-fourths  full  of  sterilized  must;  and  finally  into  50-gallon  barrels 
three-fourths  full  of  sterilized  must.  The  transfer  from  the  smaller  to 
the  larger  vessel  was  made  only  when  the  fermentation  was  in  full 
swing.  In  making  these  transfers,  the  greatest  care  was  taken  to  guard 
against  contamination,  the  casks,  bungs,  bungholes,  etc.,  being  sterilized 
with  steam.  When  the  must  in  the  barrel  was  at  its  highest  ferment- 
ing activity,  it  was  dumped  into  one  of  the  regular  fermenting  tanks 
containing  freshly-crushed  grapes. 

For  each  fermenting  tank  to  which  cultivated  yeast  had  been  added, 
we  filled  another  tank  with  the  same  variety  of  must  and  the  same 
percentage  of  sugar,  but  fermenting  by  its  own  natural  yeast,  to  serve 
as  a  check.  The  fermentation  of  both  tanks  was  recorded  and  an 
account  kept  of  the  amount  of  sugar  lost  each  day,  the  height  of  the 
temperature  developed,  etc.  Some  of  these  records  are  embodied  in 
this  bulletin  along  with  the  analyses  of  the  wines  fermented  with  both 
natural  and  cultivated  yeasts,  showing  gain  (or  loss)  of  the  wines  fer- 
mented with  cultivated  yeasts  over  those  fermented  with  the  natural  as 
regards  percentages  of  alcohol,  volatile  acid,  and  unfermented  sugar 
obtained.  As  there  were  some  three  hundred  records  taken,  it  would 
be  impossible  to  discuss  them  all,  so  only  the  most  typical  are  given. 
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DISCUSSION   OF  CHARTS. 

Fig.  2  shows  an  ideal  fermentation;  represented  as  the  diagonal 
of  a  rectangle.  The  figures  on  one  side  of  the  diagonal  represent  the 
temperatures,  and  on  the  other  the  percentages  of  sugar  in  the  must. 
In  this  diagram  the  time  that  has  elapsed  between  the  tilling  of  the 
tank  with  must  and  the  completion  of  the  fermentation  is  four  days. 
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Fio.  2.    Diagram  showing  ideul  ferineniation. 
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Fio.  H.    Typical  Zinfandel  fermentations,  showing  great  irregularity. 

The  curves  in  Fig.  3  show  typical  Zinfandel  fermentations.  It  can  be 
seen  that  the  fermentation  of  this  variety  of  grape  is  very  irregalar, 
especially  at  the  end,  as  previously  mentioned  (see  p.  8).  Note  that 
on  the  17th  of  September,  p.  m.,  the  percentage  of  sugar  in  the  must 
was  only  10,  and  on  the  18th  a.  m.,  the  next  morning,  it  had  again 
risen  to  15  per  cent.  This  is  not  an  uncommon  occurrence,  for  it  occa- 
sionally happens  that  there  are  dried  grapes  (raisins)  among  the  bunches 
that  are  delivered,  and  when  the  fermentation  slows,  the  sugar  in  the 
raisins  has  time  to  dissolve.  This  condition  is  a  serious  obstacle  to  the 
wine-maker,  especially  when  the  percentage  of  raisins  is  large,  as  was 
the  case  in  the  vintages  1900  and  1901.  The  same  condition  is  repre- 
sented on  Fig.  4. 
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Fio.  4.  The  irregular  line  starting  September  16th  shows 
typical  irregular  Zinfandel  fermentation. 

The  straighter  line  starting  September  17th  shows  that  of 
second  crop. 

In  Fig.  4  the  irregular  line  starting  September  16th  shows  a  typical 
first-crop  Zinfandel  fermentation;  the  straighter  line  that  of  a  second- 
crop.  Note  the  great  improvement  in  fermentation  in  the  latter,  the 
line  showing  the  reduction  of  the  sugar  being  nearly  straight  while  14 
per  cent  is  being  fermented  out.  This  improvement  is  due  largely  to 
the  natural  higher  acidity  of  second-crop  grapes  (see  p.  25). 


OONTBIBUTION  TO  THB  BTUDT  OF  FEBHENTATION. 


13 


Temperature. 


o 

8 

£ 

ft 

S 


70  71    72  73  7  4  7S   7«  77  7t  7«  80  tl  M  BS  14  85  •«  8  7  88  88  80   Olj 

25 
84 
23 
22 

21 
20 
1  0 
1  8 
1  7 
16 
16 
1  4 
IS 
12 
1  1 
10 

1 
0 

' 

^f 

^zrA^ 

1 

\ 

> 

V 

N 

V 

. 

\ 

s. 

\ 

\ 

\ 

«v-. 

l' 

V 

V 

1 

— ^ 

N 

\ 

s 

N 

^w 

. 

X 

SjLS^Am 

\ 

\ 

A 

V 

\ 

V 

\ 

<v 

\ 

\ 

!8*p« 

\ 

A 

V3 

»*r  1 

^ 

-' 

•^ 

jor 

UL 

j^ 

-^ 

_ 

Fig.  5.    Zinfandei  and  Carignane  fermentation. 

Fig.  5  shows  how  the  fermentation  of  Zinfandei  grapes  is  improved 
by  mixing  a  certain  proportion  of  grapes  of  a  variety  known  to  ferment 
well  (Carignane,  in  this  instance). 
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Fig.  6.    Typical  Carignane  fermentations. 

The  good  fermenting  quality  of  the  Carignane  is  shown  in  Fig.  6,  the 
fermentation  being  through  in  three  days  without  very  great  increase 
in  temperature  in  one  instance,  and  in  three  and  one  half  days  in  the 
other.     Note  the  regularity  in  loss  of  sugar. 
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Pig.  7.    Typical  Burger  fermentations. 


Typical  Burger*  fermentations  are  shown  in  Fig.  7.  Burger  is 
invariably  very  regular.  The  must  of  this  variety  seldom  has  over 
22  per  cent  in  sugar,  while  the  accidity  remains  high  (.5  to  .9).  Such 
a  composition  is  very  favorable  to  a  good  fermentation  (see  p.  25). 
Burger  yeast,  however,  has  a  good  deal  to  do  with  the  above  regularity, 
as  will  be  shown  later  by  some  experiments  that  are  being  conducted 
at  present. 


*It  must  be  remembered  that  tlie  grape  called  Burger  in  California  is  not  the  true 
Barger  of  the  northern  grape  belt  of  Europe.  Its  true  origin  has  not  been  definitely 
determined.    (§ee  Viticultural  Report  for  18HH,  p.  244.) 
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The  following  examples  show  the  comparative  fermentation  of  Zin- 
fandel  with  its  own  yeast  and  Zinfandel  with  cultivated  yeast,  the  must 
in  both  tanks  being  identical.  Out  of  the  nine  examples  given,  seven 
show  a  gain  in  favor  of  the  tank  fermented  with  pure  cultivated  yeast 
as  a  starter.  The  other  two  are  equal  to  the  natural  fermentation. 
The  natural  yeast  is  represented  by  a  solid  line;  the  cultivated  j'east 
by  a  dotted  line. 
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Fio.  8.    Natural  Zinfandel  fermentation  (solid  line)  and  fermentation 

with  pure  yeast  (dotted  line). 
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In  the  fermentation  shown  in  Fig.  8  the  tank  with  cultivated  yeast 
was  dry  two  and  a  half  days  before  the  tank  fermenting  on  its  natural 
yeast,  the  regularity  of  fermentation  being  nearly  perfect  in  the  tank 
with  cultivated  veast. 


COMTBIBUnON  TO  THE  STUDY   OF  FERMENTATION. 
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Fio.  9.    Natural  Zinfandel  fermentation  (solid  line);  the  same 

with  pure  yeast  (dotted  line). 
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This  chart  (Pig.  9)  also  nhows  a  gain  of  five  days  in  favor  of  the 
tank  with  cultivated  yeast,  the  regularity  of  fermentation  being  also  in 
its  favor.  The  apparent  irregularity  in  the  dotted  line  representing 
the  pure  cultivated  yeast  fermentation  on  the  19th  p.  m.  was  due  to  the 
must  in  the  tank  being  sent  through  the  cooler. 
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Fio.  10.    Natural  fermentation  of  Zinfandel  (solid  line),  and  with 

pure  yeast  (dotted  line). 
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In  this  instance  (Fig.  10),  the  natural  fermentation  was  more 
rapid,  being  a  half  day  in  advance  of  the  tank  with  the  cultivated 
yeast;  but  the  natural  fermentation  is  quite  irregular  toward  the* end. 


CONTRIBUTION  TO  THE  STUDY   OF  FERMENTATION. 
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Fio.  11.    Natural  fermentation  of  Zinfandel  and  Cariffiiane,  mixed  (8oli<l 
line);' the  same  fermented  with  pure  yeast  (dotted  line). 
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Tlie  result  shown  in  Fig.  11  does  not  bring  out  much  difference 
between  the  two  fermentations.  The  tank  with  the  cultivated  yeast  is 
half  a  day  behind,  but  more  regular  in  the  reduction  of  the  sugar  toward 
the  end.  Notice  that  in  this  case  there  is  a  mixture  of  Zinfandel  and 
Carignane. 
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Fto.  12.    Natural  fermentation  Zinfandel  and  Garignane,  mixed  (solid 

line) ;   with  pure  yeast  (dotted  line). 
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Here,  as  shown  in  Fig.  12,  there  is  also  a  mixture  of  Zinfandel  and 
Garignane,  and  the  fermentation  lasts  three  and  one  half  days  in  botli 
tanks;  but  the  tank  with  the  cultivated  yeast  is  far  more  regular. 
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Fio.  13.    The  solid  line  shows  natural  fermentation  of  Zinfandel  and  Carig- 
nane ;  the  dotted  line  shows  same  fermented  with  pure  yeast. 
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In  this  fermentation  of  Zinfandel  and  Carignane,  mixed  (Fig.  13), 
the  pure  yeast  has  gained  half  a  day  on  the  natural  yeast  and  is  also 
more  regular. 
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Fig.  14.    Natural  fermentation  of  Gariguane  and  Malvolsie,  mixed  (solid  line); 

with  pure  yeast  (dotted  line). 
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The  fermentation  of  a  mixture  of  Carignane  and  Malvoisie  is  shown 
in  Fig.  14.  The  good  fermenting  quality  of  the  Carignane  shows  in  the 
regularity  of  the  fermentation  under  natural  conditions.  There  is, 
however,  a  slight  gain  of  half  a  day  in  favor  of  the  cultivated  yeast. 
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Fio.  15.    Natural  fermentation  of  Carignane  and  Malvoisie,  mixed  (solid  line); 

the  same  fermented  with  pure  yeast  (dotted  line). 
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The  results  in  these  two  tanks  of  Carignane  and  Malvoisie,  mixed 
(Fig.  15),  were  identical,  both  fermentations  finishing  at  the  same  time. 
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Fig.  16.    Natural  fermentation  of  Mataro  and  Carignanej  mixed 
(solid  line);  same  fermented  Avith  pure  yeast  (dotted  line). 
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With  two  varieties,  such  as  Mataro  and  Carignane,  that  ferment  well 
(Fig.  16),  we  have  a  regular  and  rapid  fermentation,  but  the  tank  with 
the  cultivated  yeast  is  much  more  regular  and  one  and  one  half  days 
ahead. 


CONTRIBUTION   TO   THE   STUDY   OF   FERMENTATION. 
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Analyses  of  Wines  resulting  from  Various  Fermentations  Recorded  on 
Charts. — From  an  observation  of  the  analyses  of  the  wines  resulting 
from  the  fermentations  recorded  on  Figs.  8,  9,  10,  11,  12,  and  13, 
it  will  be  seen  that  the  percentage  of  alcohol  in  the  wines  fermented 
with  cultivated  yeast  is  either  greater  than  or  about  the  same  (with 
the  exception  of  No.  13)  as  in  the  wines  fermented  on  their  natural 
yeasts.  The  volatile  acid  and  the  percentage  of  unfermented  sugar 
are  in  all  cases  lower  in  the  wines  fermented  on  cultivated  yeast. 

Atuiiyseit  of  Wiiies  remdiing  fr<ym  FermeiUatum  with  or  fvithoitt  Addition  of  Cultivated  Yeast* 

Corresponding  to  Charts. 


Chart  No.    1 

1 

TKnk  No. 

FermentHtlon. 
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Per  Cent  by  Volume. 

Volatile  Acid. 
Grs.  per  100  c.c. 
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Grs.  per  100  c.c. 
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8         1  \ 

314 

294 

Natural 
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12.0 
12.3 
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.065 

'      .265 
.090 

9         ] 

292 
291 

Natural 
Yeast  No.  6 

10.9 
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.133 
.062 

.110 
.075 

,0       I 

173 
272 

Natural 
Yeast  No.  5 

11.9 
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.100 

11      ] 

307 
177 

Natural 
Yeast  No.  5 

12.3 
11.8 

.094 
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.120 

.  < 

307 
313 

Natural 
Yeast  No.  5 

12.3 
12.3 

.094 
.085 
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.110 

■'  1' 

1 

172 
171 

Natural 
Yeast  No.  6 

11.9 
12.4 

.086 
.093 

.205 
.175 

Correction  of  the  Acidity  of  the  Must. — It  has  frequently  been  stated 
that  when  the  must  is  deficient  in  free  acid,  the  fermentation  is  slower, 
and  sometimes  the  wine  does  not  pull  through.  Roos  and  Chabert, 
Bouffard,  Casalis,  and  Coste-Floret  in  France  are  among  the  authori- 
ties who  have  demonstrated  the  importance  of  correcting  the  acidity  of 
the  vintage.  It  appears  that  0.7  to  0.8  per  cent  is  about  the  normal 
amount  of  acidity  needed  in  the  fermentation  of  dry  red  wine.  When 
the  acidity  falls  below,  it  is  a  common  practice  in  Italy  and  France  to 
raise  the  acid  strength  to  this  standard  by  adding  tartaric  acid  to  the 
crushed  grapes.  This  is  considered  a  lawful  operation,  for  if  the  addi- 
tion be  properly  made,  it  does  not  add  anything  to  the  wine  that  would 
be  injurious  to  health,  nor  does  it  increase  the  volume;  most  of  the  acid 
is  precipitated  with  the  lees. 

During  the  vintage  we  made  numerous  investigations  on  the  effect  of 
various  percentages  of  acidity  on  the  fermentation  of  must,  and  clearly 
demonstrated  that  when  the  acidity  was  deficient,  the  fermentation  suf- 
fered. In  such  cases  we  increased  the  acidity  to  the  European  standard, 
with  good  results.  Different  varieties  of  grapes  need  different  acidi- 
ties, but  probably  0.65  to  0.75  per  cent  for  white  grapes  and  0.70  to  0.80 
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per  cent  for  reds  is  sufficient  for  California  wine.  We  expect  to  con- 
tinue this  investigation,  with  experimental  data,  this  coming  vintage, 
(See  Figs.  4  and  7.) 

The  Addition  of  Sulfurous  Acid  or  Sulfites  to  White  Wine. — We  made 
some  investigations  on  the  principle  of  Andrieu  for  the  handling  of 
white  grapes.  His  theory  is  to  stop  the  natural  fermentation  of  the 
must  by  adding  sulfurous  acid  (sulfur  fumes  or  a  metallic  sulfite). 
The  fermentation  being  checked  for  a  period  of  from  twenty-four  to 
forty-eight  hours,  Jthe  dirt  settles  and  a  comparatively  clean  must  can 
be  drawn  off.  The  clean  must  is  then  inoculated  with  a  pure  cultivated 
yeast  trained  to  ferment  in  the  presence  oi  as  great  or  a  greater 
percentage  of  sulfurous  acid  than  has  been  added  to  the  must.  The 
advantage  of  this  method  is  supposed  to  be  the  improvement  of  the 
wine,  as  it  is  fermented  in  a  comparatively  clean  state.  Very  satis- 
factory results  have  been  obtained  by  this  method  in  the  treatment  of 
grapes  that  have  been  damaged  by  mildew  or  early  rains. 

We  have  not  sufficient  data  to  offer  any  conclusions  this  year,  but 
the  method  seems  very  promising.  Further  investigations  will  be  made 
the  coming  vintage. 

Points  Noted  on  Comparison  of  Fermentations  with  and  without  Culti- 
vated Yeasts. — 1.  Fermentation  with  cultivated  yeasts  is  more  regular. 

2.  Start  of  fermentation  with  cultivated  yeasts  is  more  rapid. 

3.  Period  of  fermentation  is  about  the  same  in  both. 

4.  Temperature  is  the  same. 

5.  The  correction  of  the  acidity  in  the  must  to  0.7  or  0.8  per  cent 
with  tartaric  acid  greatly  assists  the  fermentation  of  dry  wines. 
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MANUFACTURE  OF  DRY  WINES  IN  HOT 

COUNTRIES. 


By  FREDERIC  T.  BIOLETTI. 


[This  bulletin  is  the  outcome  of  a  recent  visit,  made  under  the  auspices  of  the 
University,  to  some  of  the  chief  vine-growing  regions  of  Europe  and  Algeria. 

This  visit  was  undertaken  during  the  months  of  October,  November,  and  December, 
1904,  and  its  main  object  was  to  study  the  many  changes  which  have  been  introduced 
in  recent  years  into  French  methods  of  grape-growing  and  wine-making.  As  it  was 
imi>ossible,  in  the  time  available,  to  cover  the  whole  of  the  ground  thoroughly,  my 
attention  was  directed  mainly  to  those  subjects  which  seemed  of  most  immediate 
interest  to  the  University  and  to  the  committee  of  California  grape-growers  who  con- 
tributed part  of  the  necessary  expenses  of  the  trip. 

In  accordance  with  this  idea,  my  observations  had  to  do  chiefly  with  the  methods  of 
wine-making  peculiarly  adapted  to  hot  climates,  and  with  the  methods  of  viticultural 
and  osnological  education  in  vogue  in  France.  Other  matters  of  interest  to  Califomian 
viticulture  were  given  as  much  attention  as  was  possible  without  interfering  with  these 
two  main  objects. 

The  principal  educational  institutions  visited  were  the  "  Kgl.  Lehranstalt  fUr  Wein, 
Obst  and  Gartenbau  "  at  Geisenheim  on  the  Rhine,  the  "  Institut  Nationale  Agro- 
nomique*'  at  Paris,  the  "Ecole  Nationale  de  Grignon"  near  Versailles,  the  ''Ecoie 
Nationale  de  Montpellier"  in  the  south  of  France,  and  the  "  Ecole  Pratique  d' Agri- 
culture d'Ecully  "  near  Lyons.  At  all  of  these,  especial  attention  is  given  to  instruction 
in  viticalture  and  oenology. 

Bxperiment  stations  and  research  laboratories  devoted  more  or  less  exclusively  to  the 
same  subjects  were  visited  at  Nancy,  Epernay,  Villefranche,  Nimes,  Montpellier,  Nar- 
bonne,  Perpignan,  Toulouse,  Bordeaux,  and  Algiers.  Visits  were  made  to  the  depart- 
mental professors  of  agriculture  at  these  centers  and  to  vineyards  and  cellars  in  the 
Rhelngau,  Champagne,  Burgundy,  Beaujolais,  C6tes  du  Rhone,  H^rault,  Gard,  Nar- 
bonnais,  Roussillon,  M^doc,  and  Algeria ;  the  greater  part  of  the  time  being  spent  in 
the  Midi  and  in  Algeria.  My  investigation  was  very  much  facilitated  by  the  great 
courtesy  and  assistance  received  everywhere  from  investigators  and  proprietors.  My 
thanks  are  especially  due,  among  many  others  to:  Professor  Dr.  Wortmann,  Director 
of  Geisenheim;  M.  Pierre  Viala,  Inspecteur  G^n^ral  de  la  Viticulture  at  Paris;  M.  L. 
Rayaz,  Professor  of  Viticulture  at  Montpellier;  and  M.  Roger  Marfes,  Departmental 
Professor  of  Agriculture  at  Algiers. 

1  was  much  assisted  in  my  investigations  by  the  advice  and  encouragement  of 
members  of  the  California  Viticultural  Club,  notably  of  Messrs.  Percy  L.  Morgan  and 
Frank  T.  Swett,  w^ithout  whose  aid  the  scope  of  the  work  would  have  been  very  limited.] 

INTRODUCTION. 

It  is  a  remarkable  but  well-recognized  fact  that  in  the  regions  where 
the  vine  flourishes  best,  that  is,  where  it  yields  the  maximum  crop  for 
the  minimum  labor,  the  greatest  difficulties  are  encountered  in  the 
manufacture  of  sound  dry  wines.  In  a  general  way  it  may  be  said  that 
nearly  all  the  fine  dry  wines  of  the  world  are  produced  in  regions  such 
as  those  of  the  Gironde,  Burgundy,  and  the  Rhine,  where  the  climate  is 
relatively  cool  and  where  the  vine  does  not  attain  its  fullest  develop- 
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ment  either  of  growth  or  of  crop.  In  the  warmer  and  more  productive 
regions,  if  wines  of  superior  quality  are  made  they  are  usually  sweet  or 
of  sherry  type.  The  dry  wines  of  these  regions  are  of  tw^o  general 
types,  (a)  thin  watery  wines,  such  as  those  of  the  south  of  France,  whose 
main  value  lies  in  their  cheapness,  and  {h)  heavy,  coarse  wines  valu- 
able for  blending,  such  as  those  imported  into  France  in  large  quantities 
from  Spain,  Algeria,  and  elsewhere.  The  wines  of  the  latter  type  are 
not  only  defective  in  quality,  but  very  commonly  unsound,  and  large 
quantities,  in  the  aggregate,  spoil  before  they  reach  the  hands  of  the 
wine  merchant  and  become  a  total  loss  or  are  made  into  inferior  brandy. 
This  loss  would  be  much  greater  but  for  the  use  of  the  antiseptics 
which  are  freely  employed  wherever  the  practice  is  not  prevented  by 
effective  pure-food  laws.  Before  discussing  the  question  as  to  whether 
the  wines  of  the  warmer  regions  can  be  improved,  and,  if  so,  what  are 
the  most  practical  methods,  a  clear  understanding  of  the  nature  of  their 
defects  and  the  causes  of  these  defects  is  necessary. 

The  quality  of  a  wine  depends  on  two  groups  of  factors:  (a)  those 
which  have  to  do  with  the  nature  of  the  raw  material,  that  is,  the  char- 
acter of  the  grapes;  and  (h)  those  which  have  to  do  with  the  way  in 
w^hich  this  raw  material  is  treated,  that  is,  the  character  of  the  methods 
of  manufacture.  Each  of  these  groups  of  factors  influences  the  other, 
so  that  it  is  often  difficult  to  decide  whether  certain  qualities  of  a  wine 
are  due  to  the  character  of  the  grapes,  or  to  the  way  in  which  they 
have  been  handled  in  the  process  of  manufacture.  For  example,  a 
wine  is  deficient  in  color:  this  may  be  due  either  to  a  lack  of  coloring 
matter  in  the  grape  or  to  an  imperfect  method  of  manufacture  which 
has  failed  to  properly  utilize  the  coloring  matter  present.  Again,  if  a 
wine  is  spoiled  by  bacterial  fermentation,  the  cause  may  lie  in  careless, 
uncleanly  methods  of  manufacture,  or  in  a  lack  of  due  acidity  in  the 
grapes,  which  favored  the  growth  of  bacteria.  In  this  way  nearly  all 
the  qualities  of  a  wine  are  influenced,  both  by  the  character  of  the  raw 
material  and  by  the  method  of  manufacture;  and  a  defect  in  either 
may  often  be  neutralized  to  a  great  extent  by  a  corresponding  change 
in  the  other. 

The  relative  importance  of  these  groups  of  factors  is  a  matter  on 
w^hich  the  opinion  of  wine-makers  has  been  greatly  modified  during  the 
last  ten  or  fifteen  years.  Formerly,  the  first  group  was  considered  of 
overwhelming  importance  and  certain  regions  were  considered  totally 
unfit  for  the  production  of  sound  dry  wine,  on  account  of  the  supposed 
unsuitable  nature  of  the  grapes  grown  there.  Yet  many  of  these  regions 
produced  the  finest,  largest,  and  best  flavored  table  and  raisin  grapes. 
Now,  while  the  qualities  desirable  in  an  eating  grape  are  not  the  same 
as  those  necessary  for  a  wine-making  grape,  there  is  no  doubt  that  the 
main  reason  for  the  failure  to  produce  good  dry  wines  in  the  plains  of 
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Algeria  or  the  San  Joaquin  Valley  does  not  lie  in  the  qualities,  either 
negative  or  positive,  of  the  grapes,  but  in  the  attempt  to  make  wines  in 
a  hot  climate  by  methods  suited  only  to  a  cool  one. 

It  is  worthy  of  note  that  in  the  regions  that  have  been  famous  for 
the  production  of  fine  wines,  such  as  Medoc,  Rheingau,  and  Burgundy, 
the  finest  and  highest-priced  wines  are  produced  on  warm,  dry  hill 
slopes,  and  in  years  when  the  summer  is  exceptionally  warm  and  dry- 
This  is  equivalent  to  saying  that  the  finest  wines  of  these  regions  are 
produced  in  situations  where  the  soil  conditions  approach  most  nearly 
to  those  of  California  vineyards,  and  in  seasons  when  the  weather  dur- 
ing the  growing  and  ripening  period  of  the  grape  approaches  most 
nearly  to  the  California  climate.  In  fact,  the  more  nearly  the  chemical 
composition  of  the  grapes  of  the  Rhine  and  the  Gironde  approaches 
that  of  California  grapes,  the  higher  the  quality  of  the  wine  and  the 
higher  the  price  it  brings  in  the  market.  Yet  it  is  perfectly  true  that 
it  is  only  exceptional  and  apparently  accidental  when  our  California 
wines  equal  or  approach  the  quality  of  the  best  wines  of  the  above 
regions. 

If  the  composition  of  the  raw  material  is  approximately  the  same,  the 
quality  of  the  manufactured  material  ought  not  to  differ  much  unless 
the  conditions  of  manufacture  are  different.  It  is  doubtless  in  the  fail- 
ure to  make  these  conditions  identical  or  equivalent  that  the  chief 
difficulty  lies.  The  use  of  the  same  methods  does  not  result  in  realizing 
the  same  conditions  in  a  hot  climate  as  in  a  cool  one,  and  whatever  the 
summer  temperature  of  the  Gironde  may  be,  the  temperature  of  the 
autumn,  when  wine-making  takes  place,  is  always  very  much  cooler 
than  it  is  here.  Many  of  the  defects  of  our  wines  which  were  supposed 
to  be  due  to  inherent  faults  of  the  grapes  have  been  shown  to  be  due  to 
bacterial  and  defective  yeast  fermentation,  and  to  be  completely  under 
the  control  of  a  suitable  method  of  wine-making.  This  does  not  mean 
that  the  locality  where  the  grapes  are  grown  is  without  influence,  or 
that  it  will  ever  be  possible  to  produce  a  Ch3,teau  Lafitte  or  a  Schloss 
Johannisberg  in  Herault  or  Tulare.  It  does  mean,  however,  that 
wherever  grapes  mature  a  perfectly  sound  wine  of  good  quality  can  be 
made,  and  that  throughout  the  great  central  plain  of  California  sound 
dry  ivines  can  he  produced  in  unlimited  quantities,  superior  in  quality  to 
the  great  hulk  of  European  wines. 

The  average  sugar-contents  of  the  grapes  of  the  plains  of  southern 
France  will  probably  not  exceed  16%,  while  that  of  the  grapes  of  the 
San  Joaquin  will  be  approximately  20%.  There  is  a  corresponding 
superiority  in  other  ingredients  such  as  body  and  tannin;  in  every- 
thing, in  fact,  except  acidity  and  perhaps  color.  The  first  of  these 
defects  can  be  remedied  legitimately  and  without  any  great  expense  arti- 
ficially, while  the  second  can  be  minimized  by  proper  methods  of  wine- 
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making  and  by  a  suitable  choice  of  varieties.  Taking  these  facts  into 
consideration,  then,  16  tons  of  grapes  in  the  San  Joaquin  Valley  are 
about  the  equivalent  for  wine-making  purposes  of  20  tons  in  the  plains 
of  the  Midi.  The  importance  of  this  is  proved  by  the  many  attempts 
being  made  to  increase  the  alcoholicity  of  the  wines  of  southern 
Prance,*  and  by  the  fact  that  the  most  effective  method  at  present 
seems  to  be  a  partial  concentration  of  the  grapes,  by  which  20%  or  30% 
of  the  water  is  evaporated  before  they  are  made  into  wine.  This  is 
equivalent  to  a  reduction  in  volume  of  20  tons  to  16  or  14  tons.  By 
this  means,  from  20  tons  of  grapes  is  made  about  2,400  gallons  of  full- 
bodied  wine,  suitable  for  export  or  blending,  having  say  12%  of  alcohol, 
instead  of  3,200  gallons  of  thin,  weak  "  vin  ordinaire,"  with  only  9%  of 
alcohol.  With  a  corresponding  20  tons  of  Fresno  grapes  it  should  be 
possible  to  make,  without  the  expense  of  concentration,  3,200  gallons  of 
wine  equal  in  quality  to  the  2,400  made  from  the  same  quantity  of 
French  grapes.  That  this  has  not  been  done,  or  done  only  exceptionally 
and  accidentally,  is,  I  believe,  not  the  fault  of  the  grapes,  but  of  the 
methods  of  manufacture.  Much  of  the  dry  wine  which  it  is  attempted 
to  make  in  the  hot  interior  valleys  of  California  spoils  before  it  ever 
reaches  the  consumer,  or  more  usually  is  distilled  or  metamorphosed 
into  an  inferior  sweet  wine.  The  dry  wine  at  present  made  in  this 
region  is  to  a  great  extent  of  very  inferior  quality,  deficient  in  normal 
acidity,  tannin,  color,  aroma,  and  showing  various  defects,  cloudiness, 
acetic  and  butyric  acid,  mannite,  etc.,  due  to  bacterial  or  other  improper 
fermentations.  This  state  of  things  is  so  well  recognized  that  most 
wine-makers  of  the  San  Joaquin  Valley  have  ceased  to  attempt  to  make 
dry  wine  and  turn  all  their  grapes  into  the  sweet  wines  for  which  the 
region  is  so  specially  adapted. 

The  crisis  to  which  the  sweet-wine  market  is  subject  in  years  of 
heavy  production  would  be  modified  if  it  were  possible  to  turn  a  cer- 
tain part  of  the  grape  crop  into  dry  wine.  Many  of  the  varieties  of 
grapes  planted  in  the  great  valleys  are  moreover  more  suited  to  the 
production  of  dry  wines  than  of  sweet.  If  the  making  of  dry  wine 
is  to  pay,  however,  the  results  must  be  more  under  the  wine-maker's 
control  and  the  quality  must  be  higher  than  it  has  been  in  the  past. 

With  regard  to  the  certainty  of  control  it  is  my  firm  belief  that  there 
is  no  region  in  the  world  where  the  wine-m^aker  can  he  so  sure  of  making 
every  year  a  good,  sound,  dry  wine  of  uniform  quality  a«  in  the  great 
central  plain  of  California,  An  opinion  so  opposed  to  the  practical 
results  of  the  past  was  not  arrived  at  without  careful  consideration, 
and  is  based  principally  upon  the  methods  and  tendencies  of  modern 

*  "  What  we  need  to  satisfy  our  markets  is  alcoholic,  heavy-bodied,  deeply  colored 
wines  such  as  are  not  produced  by  our  modern  methods  of  intensive  cultivation." 
"  La  Concentration  des  Vins,"  by  L.  Roos,  Bordeaux,  1902. 
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wine-making  in  Algeria  and  southern  France  and  on  the  long  and  care- 
ful tests  conducted  for  many  years  by  the  Agricultural  Experiment 
Station  of  the  University  of  California  at  the  Fresno,  Tulare,  Amador,  and 
San  Luis  Obispo  substations  and  the  viticultural  cellar  and  labora- 
tories at  Berkeley.  To  attain  this  desired  result,  however,  requires  very 
considerable  changes  in  the  present  methods  of  wine-making,  and  in 
the  course  of  this  report  an  attempt  will  be  made  to  show  the  essential 
features  of  this  necessary  change. 

The  conditions  upon  which  the  quality  of  wine  depend  are: 

First — ^Those  which  affect  the  nature  of  the  raw  material,  viz. :  variety 
of  grape,  climate,  soil,  methods  of  cultivation  (including  pruning, 
fertilizing,  etc.),  vine  diseases,  time  of  gathering. 

Second — Those  which  depend  on  the  methods  of  manufacture.  These 
methods  may  affect  the  wine  in  a  great  variety  of  ways.  They  may 
modify  its  composition  by  means  of  the  addition  of  various  substances 
which  occur  naturally  in  the  grape,  such  as  sugar,  water,  tartaric  acid, 
and  tannin,  or  even  of  substances  which  do  not  occur  there  in  appre- 
ciable quantities  naturally,  such  as  citric  acid  and  plaster.  They  may 
cause  a  more  or  less  perfect  utilization  of  the  substances  in  the  grape, 
and  in  this  way  control  to  a  great  extent  the  amount  of  color  and 
tannin,  and  even  of  alcohol  and  acid  in  the  resulting  wine. 

It  is  in  the  control  of  the  fermentation,  however,  that  the  methods  of 
manufacture  have  the  most  scope  for  affecting  the  quality  of  the  wine 
for  good  or  ill.  The  character  of  the  fermentation  depends  on  four 
main  factors:  (a)  the  composition  of  the  grape;  (6)  the  kind  and  num- 
ber of  micro-organisms  (yeasts,  molds,  and  bacteria)  present;  (c)  the 
temperature  of  the  fermenting  mass;  and  {d)  the  amount  of  aeration. 

In  accordance  with  these  facts,  the  attempts  at  finding  a  solution  to 
the  problem  of  the  manufacture  of  sound,  dry  wine  of  good  quality  in 
hot  climates  have  been  made  along  different  lines,  which  are  discussed 
in  the  remaining  portion  of  this  bulletin. 
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METHODS  FOR  mPROYING  HANUFACTURE  OF  DRY  WINES  IN  HOT 

CLIHATES. 

A.  A  melioration  of  the  character  of  the  raw  material. 

1.  Suitable  varieties  of  grapes. 

2.  Appropriate  methods  of  cultivation. 

3.  Time  of  gathering  grapes. 

4.  More  complete  utilization  of  the  substances  in  the  grapes. 

5.  Addition  of  substances  deficient  in  the  grapes. 

6.  Addition  of  substances  not  found  normally  in  the  grapes. 

B.  Control  of  fermentation. 

(I)  By  modifying  the  temperature. 

1.  Cooling  devices  (physical). 

2.  Cooling  devices  (chemical). 

3.  Postponement  of  fermentation  until  winter. 

4.  Fermentation  in  a  cool  locality, 
(a)  Transportation  of  grapes. 

(6)  Transportation  of  crushed  grapes  or  must, 
(c)  Concentration  of  grapes  for  transportation, 
(rf)  Drying  grapes  for  transportation. 

(II)  By  controlling  the  kind  of  fermentative  agents  present. 

1.  iSterilization  (physical). 

2.  Sterilization  (chemical). 

3.  Pure  and  selected  yeasts. 

AMELIORATION  OF  THE  CHARACTER  OF  THE  RAW  MATERIAL. 

VARIETIES   OF   GRAPES. 

The  proper  choice  of  varieties  of  grapes  to  plant  is  the  first  essential 
in  the  production  of  good  dry  wine  in  any  climate,  and  is  especially 
necessary  in  one  which  is  either  cooler  or  hotter  than  the  normal  for 
the  growth  of  the  vine.  A  variety  which  gives  excellent  results  in  one 
climate  is  often  quite  useless  in  another.  The  grapes  of  Roussillon  will 
not  ripen  on  the  Rhine,  and  those  of  Burgundy  will  not  bear  paying 
crops  in  Fresno.  The  Cabernet  Sauvignon,  the  grape  from  which  the 
bulk  of  the  Chateau  wines  of  the  Medoc  is  made,  the  highest-priced  red 
wines  made  anywhere,  is  said  to  produce  an  undrinkable  wine  in  Algeria. 

For  this  reason  nothing  very  certain  can  be  gathered  regarding  vari- 
eties suitable  for  our  hotter  regions  by  noting  which  are  planted  in 
other  countries.  Luckily,  the  long  and  complete  series  of  variety  tests 
which  the  Agricultural  College  at  Berkeley  has  made  during  the  last 
twenty  years  has  solved  this  question  very  satisfactorily  for  most  parts 
of  California,  especially  as  to  what  varieties  are  most  suitable  for  red 
wine.  A  short  summary  of  these  results  was  published  in  the  Report 
of  the  College  of  Agriculture  in  1898,*  and  it  is  interesting  to  see  how 
far  they  correspond  with  the  experience  and  practice  of  southern  French 
and  more  particularly  of  Algerian  growers. 

♦  Partial  report  of  Work  of  the  Agricultural  Experiment  Station  of  the  University  of 
California.     Art.,  "  Memoranda  on  Wine,  Table,  and  Raisin  Grapes,"  pp.  245-253. 
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In  the  south  of  France  very  few  varieties  are  planted  on  a  large  scale, 
and  the  great  bulk  of  the  vineyards  consists  of  Aramon.  This  is  the 
ideal  grape  for  quantity,  producing  an  abundance  of  thin  watery  wine 
with  good  acidity  and,  though  deficient  in  alcohol,  color,  body,  and 
flavor,  without  any  positive  defects  and  capable  of  improvement  by 
blending  with  suitable  heavy  wines  such  as  those  from  parts  of  Algeria. 
During  the  last  few  years  of  heavy  production  and  increasing  competi- 
tion with  "sugar  wines"  and  with  similar  but  superior  wines  from  the 
rich  plains  of  Algeria,  the  Aramon  has  been  much  less  profitable,  and 
there  is  a  tendency  now  to  plant  grapes  yielding  a  less  watery  product. 
The  principal  of  these  are  the  Grand  Noir  (a  kind  of  Bouschet),  the 
Petit  Bouschet,  and  the  Carignane.  The  last  would  be  planted  more 
but  for  its  susceptibility  to  fungous  diseases.  In  higher  and  well- 
drained  land  the  Alicante  Bouschet,  which  is  recognized  as  the  best  of 
the  Bouschets,  is  planted,  but  on  lower  and  richer  soil  it  is  found 
extremely  difficult  to  defend  it  from  oidium  and  other  fungous  parasites. 
A  few  Matarb,  Mourastel,  and  Cinsaut  are  found,  but  not  in  large 
quantities.  For  white  wine  the  Aramon  is  used  principally,  together 
with  the  Piquepoule  and  the  Terret. 

In  Algeria  at  the  present  time  hardly  anything  is  planted  except  the 
Carignane  and  Alicante  Bouschet,  which  unite  there,  better  than  any 
other  varieties,  productiveness  with  fair  quality.  Their  susceptibility 
to  disease  is  more  easily  controlled  in  the  drier  climate  of  Algeria,  but 
they  still  require  a  certain  amount  of  spraying.  Other  varieties  grown 
there,  to  some  extent,  are  Cinsaut,  Aramon,  Mourastel,  and  Grenache 
for  red,  and  Farana  for  white  wine.  These,  especially  the  first  two,  do 
not  give  thorough  satisfaction,  on  account  of  their  lack  of  the  color,  body, 
and  alcohol  which  constitute  the  main  value  of  Algerian  wines.  In  the 
higher  regions,  especially  in  the  neighborhood  of  Miliana,  where  the 
best  wines  of  the  country  are  produced,  a  certain  amount  of  Pinot  and 
Gamai  vines  are  grown;  but  these  are  gradually  giving  way  to  the 
Carignane,  which  produces  much  more  abundantly.  Very  little  seems 
to  have  been  done  in  experimenting  with  varieties  other  than  those  of 
France.  The  vines  of  Burgundy  and  the  Medoc  have  generally  failed 
to  give  the  desired  results  in  either  quality  or  quantity,  and  the  varie- 
ties adopted  are  those  among  the  southern  French  grapes  which  suit 
the  conditions  best. 

In  the  report  of  the  Agricultural  Experiment  Station  referred  to 
above,  the  varieties  recommended  for  the  production  of  dry  red  wine  in 
the  hotter  parts  of  the  San  Joaquin  Valley  are  Alicante  Bouschet,* 
Valdepeiias,  St.  Macaire,  Lagrein,  Refosco,  Barbera;  and  for  the  foot- 

*  This  variety  and  the  Petit  Bouscliet  were  distributed  over  California  with  exchanged 
labels,  and  in  this  way  became  interchanged  at  the  Experiment  Stations.  The  remarks 
in  older  reports,  including  the  one  referred  to,  regarding  "  Petit  Bouschet,"  apply  there- 
fore to  Alicante  Bouschet. 
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hills  of  the  Sierra,  Alicante  Boiischet,  Aramon,  and  Serine.  There 
seems  no  occasion  at  present  to  modify  these  recommendations,  and  it  is 
extremely  desirable,  if  dry  red  wines  are  to  be  made  in  those  regions,  that 
larger  quantities  of  these  varieties,  especially  of  the  first  two,  should  be 
planted  instead  of  so  much  Carignane,  Matarb,  and  Zinfandel,  which 
give  much  inferior  results  there,  so  far  as  regards  quality,  without  a 
sufficiently  great  compensation  as  regards  quantity.  For  dry  white 
wine,  the  varieties  recommended  were  Burger,  FoUe  blanche,  Aramon, 
for  the  valley,  and  possibly  Clairette  for  the  foothills;  but  it  is  doubtful 
if  at  present  it  is  advisable  to  plant  grapes  for  dry  white  wine  in  those 
localities.  That  throughout  the  valley,  dry  red  wines  of  quality  equal 
at  least  to  those  of  the  plain  of  the  Metidja  in  Algeria  can  be  produced 
there  can  be  little  doubt,  if  a  certain  proportion  of  Valdepefias  or  any  of 
the  other  varieties  recommended  are  grown  to  bring  up  the  color,  acid, 
extract,  and  aroma  of  the  varieties  already  planted,  and  if  a  system  of 
wine-making  is  adopted  which  will  utilize  the  good  qualities  of  the 
grapes  and  neutralize  the  injurious  effects  of  the  high  temperature  of 
the  vintage  season. 

TIME   OF  GATHERING   THE   GRAPES. 

The  stage  of  ripeness  at  which  the  grapes  are  gathered  has  great  influ- 
ence on  the  character  of  the  fermentation  and  the  quality  of  the  resulting 
wine.  Within  certain  limits  the  less  mature  the  grapes,  the  more  acid 
and  the  less  sugar  will  they  contain,  and  the  easier  and  more  complete 
will  be  the  fermentation.  For  this  reason  the  premature  gathering  of 
the  crop  has  been  suggested  and  practiced  as  a  means  of  avoiding  dif- 
ficult fermentations  in  hot  regions.  So  far  as  the  avoidance  of  "  stuck" 
wines  is  concerned  the  method  is  usually  successful;  but  there  is  loss 
in  both  quantity  and  quality,  which  in  many  cases  more  than  counter- 
balances the  gain. 

With  regard  to  the  quality  of  the  wine,  it  is  well  known  that  the 
best  wine  can  be  made  only  from  grapes  which  have  reached  the  stage 
of  maturity  which  is  known  as  "  wine-making  ripeness."  Before  that 
stage  is  reached  the  grapes  not  only  contain  substances  which  give  a 
disagreeable  harshness  to  the  wine,  but  have  failed  to  elaborate  those 
other  substances  to  which  the  finer  flavors  and  aromas  of  good  wine  are 
due.  To  a  certain  extent,  this  stage  of  ripeness  is  independent  of  the 
degrees  of  sugar  or  acidity  present,  and  can  only  approximately  be  deter- 
mined by  means  of  the  mustimeter  and  acid  test,  or  other  analytical 
means  alone.  While  an  Aramon  in  the  south  of  France  may  have 
attained  its  optimum  degree  of  maturity  for  wine-making  purposes  when 
it  contains  16%  of  sugar,  a  Matarb  in  the  Sacramento  Valley  may  be  still 
far  from  ripe  enough  for  the  same  purposes  when  it  contains  20%  of 
sugar. 
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We  can  not,  therefore,  gather  our  grapes  prematurely  without  some 
sacrifice  of  quality,  and  it  is  only  in  the  absence  of  better  means  of 
controlling  the  fermentation  that  it  can  be  recommended.  This  loss 
of  quality  can  be  minimized  in  many  cases,  however,  while  still  retain- 
ing the  advantages.  If  instead  of  gathering  all  the  grapes  when  they 
are  imperfectly  mature,  we  allow  the  main  part  of  the  crop  to  reach 
"wine-making  ripeness"  and  then  crush  them  with  a  suitable  propor- 
tion of  very  unripe  grapes  to  enhance  the  acidity,  we  improve  the  fer- 
mentation with  less  detriment  to  the  quality.  The  ripe  grapes  contain 
those  substances  necessary  for  the  quality  of  the  wine,  and  the  unripe 
those  necessary  for  a  good  fermentation.  This  can  be  done  only  when 
the  ripe  and  the  unripe  grapes  can  be  obtained  at  the  same  time,  for  it 
is  essential  that  they  should  be  crushed  and  fermented  together.  The 
two  kinds  of  grapes  may  be  of  different  varieties,  ripening  at  different 
epochs,  or  of  the  same  variety,  from  early  and  late  locations  or  localities. 
One  of  the  best  methods  of  applying  this  remedy  is  to  use  the  bunches 
of  second  crop  on  the  same  vines.  When  the  first  crop  has  reached  its 
optimum  degree  of  ripeness,  the  second  crop  of  most  varieties  is  just  in 
the  right  condition  to  correct  the  lack  of  acidity  in  the  first.  This 
practice  is  largely  employed  in  parts  of  Algeria,  and  also  in  South 
Africa,  with  great  success.  The  resulting  wines,  while  showing  a  slight 
"greenness"  to  the  palate,  are  much  superior  in  quality  to  those  made 
altogether  from  grapes  gathered  prematurely,  while  fermenting  with 
equal  ease  and  completeness. 

With  regard  to  the  loss  in  quantity  some  interesting  conclusions  may  be 
drawn  from  some  recent  French  investigations.*  These  show  an  average 
increase  of  volume  in  grapes  of  2%  per  day  during  the  two  or  three 
weeks  preceding  maturity,  and  an  increase  of  .7%  per  day  of  the  sugar 
during  the  same  period.  The  actual  figures  noted  vary  within  very  wide 
limits  with  different  varieties  of  grapes  and  different  localities,  but  the 
average  of  all  the  results  will  doubtless  give  us  an  approximation  to  the 
average  in  practice.  If,  then,  we  gather  the  grapes  before  they  attain 
the  proper  degree  of  maturity,  we  obtain  a  smaller  quantity  of  wine  of 
a  lower  degree  of  alcohol.  This  loss  may  be  considered  as  the  cost  of 
the  acid  in  the  partially  ripe  grapes,  to  which  the  better  fermentation 
is  due.  If  we  compare  this  cost  with  that  of  a  sufficient  amount  of  tar- 
taric or  citric  acid  to  attain  the  same  result,  we  will  find  it  much  higher. 
An  example  will  make  this  clearer.  If  we  have  a  vineyard  where  the 
grapes  at  maturity  contain  22%  of  sugar  and  .4%  of  acidity,  we  might, 
by  picking  them  a  week  before  maturity,  have  sufficient  acidity  to  insure 
a  thorough  fermentation.  At  this  time  (using  the  figures  given  above) 
the  grapes  would  contain  about  16.9%  of  sugar  and  .6%  of  acidity,  and 

♦Aim6  Girard  et  L.  Lindet :    "  Recherches  sur  le  d6veloppement  progressif  de  la  grappe 
de  raisin."    Paris,  1898. 
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the  quantity  of  bunches  that  at  maturity  would  weigh  2,000  pounds 
would  at  this  time  weigh  only  1,780  pounds.  The  cost,  then,  of  the 
extra  .2%  of  acidity  that  we  would  obtain  may  be  reckoned  as  follows : 

220  pounds  of  grapes,  at  $15 _ $1  65 

90  pounds  of  sugar,  at  3  cents _ 2  70 

Total  cost  of  acidity  per  ton  of  grapes $4  35 

Reckoning  the  price  of  tartaric  acid  at  25  cents  per  pound,  the  cost 
of  this  .2%  of  acidity  would  be  only  $1;  and  if  citric  acid  were  used, 
the  practically  equivalent  amount  would  cost  even  less.  These  figures 
are  merely  approximate,  and  the  difference  in  cost  may  often  be  less 
than  this;  but  it  is  just  as  likely  to  be  more. 

If,  then,  we  consider  the  losses  in  both  quality  and  quantity,  it  is 
rarely  if  ever  advisable  to  pick  grapes  prematurely  for  the  purpose  of 
promoting  a  good  fermentation;  cheaper  and  better  methods  are  usually 
available.  The  principal  exception  is  when  a  second  crop  is  available 
in  the  right  condition  when  the  first  crop  is  being  picked,  especially 
when  this  second  crop  is  of  a  variety  which  can  not  be  depended  on  in 
the  locality  to  attain  full  ripeness  later. 

Another  point  of  practical  importance  regarding  the  time  of  gathering 
is  worthy  of  notice.  In  large  vineyards  of  one  variety  of  grape  or  of 
several  ripening  at  about  the  same  time,  it  is  impossible  to  gather  all  the 
grapes  just  at  the  most  desirable  stage  of  maturity.  For  this  reason  it 
is  usually  necessary  to  commence  gathering  before  the  grapes  have 
quite  reached  this  stage,  and  to  continue  after  they  have  passed  it.  In 
Algeria  it  is  usual  to  commence  the  vintage  as  soon  as  the  grapes  are 
capable  of  producing  wine  of  8%  of  alcohol,  and  before  the  vintage  is 
over  they  are  usually  sweet  enough  to  produce  wine  of  12%  to  14%  of 
alcohol.  If  all  the  fermentations  are  complete  a  good  average  wine  is 
made  by  blending  all  together.  The  high  acidity  of  the  early-gathered 
grapes  supplements  the  low  acidity  of  the  late-gathered  grapes.  Too 
much  acidity  in  the  must  is  a  much  less  serious  defect  than  too  little,  as 
much  is  deposited  during  fermentation,  and  more  during  the  first  few 
weeks  following.  The  cause  of  this  is  the  presence  of  alcohol  and  the 
fall  of  temperature,  both  of  which  conditions  make  the  wine  less  capable 
of  holding  the  acid  tartrates  in  solution.  For  this  reason,  when  the 
wine  made  toward  the  end  of  the  season  is  deficient  in  acid  it  is  desirable 
to  blend  it  with  the  early-made  acid  wine  as  soon  as  possible,  before  the 
latter  has  deposited  too  much  of  its  acidity.  Some  wine-makers  in  fact 
mix  the  early-fermented  wine  with  the  over-ripe  grapes  when  they  are 
crushed  or  when  they  have  half  fermented.  This  utilizes  the  surplus 
acidity  most  effectually,  and  at  the  same  time  aids  fermentation  by 
diluting  the  sugar  and  cooling  the  temperature  of  the  later  fermenta- 
tions. The  method  has  the  defect,  however,  of  entailing  a  double 
handling  of  a  part  of  the  wine,  and  exposing  a  wine  which  is  already 
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made  and  sound  to  the  risks  of  a  second  fermentation  under  less  favor- 
able conditions  than  the  first. 

METHODS   OF  CULTIVATION. 

The  composition  of  the  grapes,  as  well  as  the  amount  of  the  crop,  can 
be  modified  very  considerably  by  the  system  of  pruning,  tillage,  irriga- 
tion, and  manuring  adopted.  The  old  idea  that  the  smaller  the  crop 
the  higher  the  quality  of  the  wine  is  by  no  means  always  or  even  gen- 
erally true.  Anything  which  weakens  the  vine  beyond  a  certain  limit 
will  decrease  its  bearing  capacity,  and  at  the  same  time  injure  the  quality 
of  the  grapes.  Vines  weakened  by  disease,  soil  exhaustion,  or  lack  of  soil 
moisture  produce  badly  ripened  grapes,  deficient  in  sugar,  acid,  and 
other  elements  which  are  necessary  for  the  production  of  good  wine. 
This  is  especially  true  of  any  condition  which  prevents  an  abundant 
growth  of  healthy  leaves  throughout  the  season.  When  the  leaves  cease 
to  perform  their  functions  properly,  the  grapes  cease  to  develop.  For 
this  reason  it  is  often  possible,  by  appropriate  cultural  methods,  to 
increase  the  quantity  of  the  crop,  and  at  the  same  time  to  ameliorate 
its  quality.  Anything  which  increases  the  size  of  the  bunches  and 
berries  without  interfering  with  their  normal  ripening  usually  improves 
their  quality.  This  is  particularly  true  in  hot  climates,  where  there  is 
ordinarily  no  lack  of  sugar  in  the  grapes  or  where  there  is  often  too 
much. 

On  the  other  hand,  anything  which  increases  the  number  of  bunches 
at  the  expense  of  the  proper  development  of  the  individual  berries 
usually  produces  a  deterioration  in  the  quality;  and  often  the  increase 
in  quantity  is  more  apparent  than  real,  as  small,  badly  developed  grapes 
yield  comparatively  little  wine. 

Pruning, — The  larger  and  more  vigorous  a  vine,  the  more  grap,es  it  is 
capable  of  bringing  to  perfection.  The  more  buds  one  leaves  on  a  vine 
in  pruning,  the  more  bunches  it  is  enabled  to  produce.  Our  pruning 
should  be  so  calculated,  therefore,  as  to  give  the  vine  the  opportunity  to 
produce  as  many  bunches  as  it  can  properly  support  and  bring  to  the 
desired  degree  of  maturity.  A  vine  pruned  too  long  or  given  too  many 
spurs  may  yield  a  large  number  of  bunches,  but  the  grapes  will  be 
deficient  in  juice,  sugar,  acid,  and  all  the  constituents  essential  for  good 
wine.  Increasing  the  amount  of  bearing  wood  on  a  vine  will  increase 
the  crop  only  within  certain  limits.  To  pass  these  limits  we  must 
strengthen  the  vine  by  improved  tillage,  irrigation,  and  fertilization- 
An  essential  condition  of  both  good  crops  and  good  wine  is  a  strong 
healthy  vine. 

Irrigation. — It  was  long  believed  that  it  was    impossible  to   make 
good  wine  from  irrigated  vineyards.     But  this  is  no  more  true  than  the 
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equally  widespread  belief  that  irrigation  is  incompatible  with  the  pro- 
duction of  other  good  fruit.  Irrigation  properly  applied  is  in  fact  one  of 
the  surest  means  of  insuring  both  the  quantity  and  quality  of  the  crop, 
as  it  gives  the  vine  the  amount  of  water  it  needs  at  the  time  it  needs  it. 
It  frequently  occurs  during  the  latter  part  of  dry  seasons,  especially  with 
late  ripening  varieties  such  as  Matarb,  that  the  grapes  suddenly  cease  to 
develop  either  in  size  or  sugar,  in  spite  of  the  warm  weather.  This  is 
because  the  vegetation  of  the  vine  is  arrested  and  the  leaves  and  roots 
fail  to  perform  their  functions  properly.  Grapes  grown  on  a  dry 
hillside  may,  under  such  conditions,  fail  to  develop  more  than  16%  of 
sugar,  while  the  same  variety  in  a  moister  soil  with  the  same  weather 
conditions  may  reach  20%.  Under  such  conditions  irrigation,  when 
practicable,  will  remedy  the  trouble.  Irrigation  may  also  be  used  to 
remedy  the  opposite  condition,  viz.:  thcdevelopment  of  too  much  sugar 
in  the  grapes.  Many  convincing  tests  of  summer  irrigation  of  vines 
have  lately  been  made  in  southern  France.  Those  of  A.  Miintz*  are 
particularly  suggestive  to  Californians,  as  they  were  made  in  the  Rous- 
sillon,  where  the  climate  resembles  more  nearly  that  of  California  than 
in  any  other  part  of  France.  In  a  series  of  twelve  tests  made  with 
Aramon  and  Carignane  vines,  late  summer  irrigation  increased  the 
weight  of  grapes  produced  29%,  and  the  weight  of  sugar  per  acre  20%. 
The  average  composition  of  the  grapes  from  irrigated  and  from  non- 
irrigated  vines  was  as  follows: 

Sugar.  Acid. 

Irrigated 18.8%  1.11% 

Non-irrigated 19.6%  .96% 

The  wine  made  from  the  irrigated  grapes  contained  11%  of  alcohol, 
and  that  from  the  others  11.5%,  but  otherwise  the  quality  was  identical. 
Calculating  the  value  of  the  crop  of  wine  at  2  francs  per  degree  per 
hectoliter — the  market  price  at  the  time  of  the  test,  corresponding  to 
17^  cents  per  gallon  for  wine  of  11%  alcohol — the  gain  per  acre  due  to 
the  irrigation  was  $20.  There  can  be  no  doubt  that  in  many  cases  the 
gain  in  California  from  irrigation  properly  applied  would  be  propor- 
tionately greater  where  the  grapes  tend  to  produce  too  much  sugar  and 
too  little  acid  for  proper  fermentation.  In  many  vineyards  in  the  irri- 
gated portions  of  California  undoubtedly  as  much  water  as  the  vines 
can  profitably  use  is  applied,  and  in  some  cases  more;  but  no  fear  need 
be  entertained  that  irrigation  will  depreciate  the  quality  of  the  wine  if 
it  does  not  decrease  the  sugar-contents  of  the  grapes  below  19%  (about 
20.2%,  Balling).     There  is  far  more  danger  that  insufficient  irrigation 

*  "Del'effect  des  Arrosages  Tardifs."  A.  MUntz,  in  "Revue  de  Viticulture,"  vol. 
11,  p.  541. 

*  M.  G.  Br6mond  more  than  doubled  his  crop  by  judicious  irrigation,  at  the  aame 
time  improving  the  quality  and  alcoholicity  of  his  wine.  ' '  Progrfes  Agricole  et  Viticole," 
vol.  32,  p.  697. 
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in  the  hot  interior  valleys  will  result  in  grapes  deficient  in  acid  and 
with  excessive  sugar,  giving  unsound  and  inferior  wines. 

The  time  of  irrigation  is  of  equal  importance  with  the  amount.  It  is 
very  important  that  the  vine  should  have  sufficient  moisture  available 
during  the  period  between  what  the  French  grape-growers  call  the 
'*  Veraison  " — (the  time  when  the  grapes,  having  attained  almost  their 
full  size,  commence  to  color) — and  full  ripeness.  During  this  period 
there  is  a  migration  toward  the  fruit  of  materials  accumulated  in  vari- 
ous parts  of  the  vine,  and  great  changes  take  place  in  the  composition  of 
the  grapes.  Growth  relaxes  in  the  leaves  and  shoots,  which  become  paler. 
It  is  a  critical  period  in  the  maturing  of  the  crop,  and  if  the  vine  is 
not  well  nourished  and  supplied  with  water  it  is  not  able  to  supply  the 
energy  necessary  for  the  profound  chemical  and  physical  changes  taking 
place  in  the  fruit.*  During  the  latter  part  of  this  period,  which  lasts  for 
from  four  to  six  weeks,  it  is  very  important  that  the  vine  should  not 
receive  a  check  from  lack  of  available  moisture.  It  is  often  observed 
in  France  and  Algeria  that  when  the  autumn  is  hot  and  dry,  the  devel- 
opment of  the  grapes  is  arrested  and  the  crop  is  deficient  not  only  in 
quantity  but  often  in  sugar  and  acid.  This  explains  the  good  effects 
of  late  irrigation,  which  Miintz  in  Roussillon  (already  quoted)  and 
others  in  southern  France  have  found  so  noticeable. 

Fertilization, — With  regard  to  the  effect  of  fertilization  on  the  quality 
of  the  grapes,  the  same  line  of  reasoning  applies  as  with  irrigation.  A 
starved  vine  will  produce  not  only  few  grapes  but  inferior  grapes,  and 
a  fertilizer  which  will  increase  the  crop  will  usually  improve  its  quality; 
and  no  deterioration  of  quality  from  this  source  need  be  feared  so  long 
as  the  sugar-content  of  the  grapes  remains  sufficiently  high.  Fertiliza- 
tion of  the  vines  is  carried  out  very  thoroughly  and  regularly  in  southern 
France,  and  the  best  practice  is  considered  to  be  an  annual  treatment. 
The  crop  is  very  much  increased  by  this  means,  often  doubled  without 
sacrifice  of  quality,  f 

MORE   COMPLETE   UTILIZATION   OF   THE   SUBSTANCES   IN   THE   GRAPES. 

Some  of  the  defects  of  the  wines  of  hot  countries  may  be  attributed, 
not  so  much  to  deficiencies  in  the  grapes,  as  to  the  failure  to  properly 
utilize  the  materials  present.  The  fermentation  of  red  grapes  with  the 
stems  has  been  advocated  as  a  means  of  increasing  the  body,  acidity, 
and  tannin-contents  of  the  wine.  In  the  south  of  France  this  is  the 
common  practice.  The  observed  good  effect  is  due,  however,  not  to  the 
materials  in  the  stems,  but  to  those  in  the  skins,  which  the  presence  of 
the  stems  permits  to  be  more  thoroughly  extracted.  The  good  effects 
of  fermenting  with  the  stems,  then,  are  mainly  indirect,  and  may  be 

•  G.  Foix:  "  Cours  Complet  de  Viticulture,"  p.  267. 

t  Degrally :  "  Progr^s  Agricole  et  Viticole,"  vol.  32,  p.  660. 
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obtained  by  any  means  which  promotes  the  extraction  of  matters  from 
the  skins,  such  as  stirring,  long  maceration,  etc.  On  the  other  hand, 
the  direct  effect  of  the  stems  is  to  give  a  harshness  to  the  wine  which  is 
incompatible  with  the  best  quality,  and  the  practice  is  advisable,  there- 
fore, only  where  very  common  wines  are  made.  In  Algeria  the  stems 
are  usually  rejected,  and  the  extraction  of  color  and  tannin  from 
the  skins  is  promoted  by  pumping-over  during  the  last  stages  of  fer- 
mentation. 

In  Algeria  the  use  of  cooling  machines  to  moderate  the  heat  of  fer- 
mentation, while  almost  completely  successful  in  its  object  of  enabling 
the  cellarman  to  be  sure  of  producing  a  sound  dry  wine,  has  brought  a 
very  serious  trouble  in  its  train.  The  main  value  of  Algerian  wines, 
the  special  character  which  made  them  desirable  to  the  wine  merchants 
of  France,  was  their  heavy  body,  high  astringency,  and  deep  color. 
These  three  important  qualities  have  all  been  modified  by  the  cool  fer- 
mentations now  practiced.  Wines  which  are  not  allowed  to  exceed  90° 
or  93°  F.  during  fermentation,  though  they  are  usually  sound  and  dry, 
and  free  from  those  defects  and  diseases  which  used  to  characterize  so 
many  Algerian  wines,  possess  much  less  body,  color,  and  tannin  than 
the  wines  made  by  the  old  method.  The  gain,  therefore,  of  greater  cer- 
tainty in  results  and  less  spoiled  wine  is  to  a  great  extent  offset  by  the 
loss  of  much  of  the  character  which  constituted  the  value  of  the  old 
wines  when  they  were  successfully  made.  It  is  beginning  to  be  realized 
now  that  too  much  emphasis  has  been  placed  on  the  ill  effects  of  high 
temperature  in  fermenting  red  wine,  and  the  good  effects  of  those  tem- 
peratures lost  sight  of.  Attempts  have  therefore  been  made  lately  to 
devise  a  system  of  wine-making  which  will  combine  the  good  effects  of 
high  temperatures  in  the  complete  extraction  of  the  grapes,  and  the  good 
effects  of  low  temperatures  in  the  complete  fermentation  of  the  wine 
and  the  absence  of  injurious  ferments. 

The  most  notable  system  of  this  kind,  and  the  only  one  in  practical 
use  in  Algeria,  is  that  of  M.  Debono,  a  large  wine-maker  of  Boufarik. 
The  results  of  the  method  were  kindly  shown  at  the  cellar  of  M.  Duroux 
at  Rouiba,  where  200,000  gallons  of  wine  were  made  by  this  method 
last  year.  The  wine,  as  seen  in  December,  1904,  two  months  after 
the  vintage,  was  clear,  dry  and  sound,  and  superior  in  color,  body,  and 
taste  to  that  of  any  other  large  cellar  tasted  in  Algeria.  The  method 
in  brief  is  as  follows: 

1.  The  grapes  are  crushed  and  stemmed  into  amphorae*  of  11,000 
gallons  capacity,  with  strainers  at  the  bottom. 

2.  The  must  is  then  drawn  off.  This  is  done  preferably  immediately 
after  crushing,  but  in  practice  often  after  fermentation  is  half  over. 

♦The  aniphoras  used  in  Algeria  for  fermenting  and  storing  wine  are  vals  shaped  like 
huge  bottles,  and  constructed  of  concrete,  masonry  or  brick,  and  lined  with  glass. 
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3.  This  must  is  pumped  into  amphoras  of  12,500  gallons  capacity, 
treated  with  sulfite  to  moderate  the  temperature,  and  allowed  to  fer- 
ment until  all  but  about  2%  of  the  sugar  has  disappeared. 

4.  As  soon  as  the  must  contains  only  2%  of  sugar  it  is  pumped  back 
on  to  the  pomace  in  the  original  amphora. 

5.  The  pomace  in  this  amphora  has  meanwhile  become  very  hot — 
44°-45^  C.  (111°-113^  F.). 

6.  The  must  is  now  pumped  over  the  hot  pomace  repeatedly  until  it 
has  extracted  sufficient  color  and  tannin,  and  is  then  pumped  back  into 
the  12,500-gallon  amphoras,  where  fermentation  is  completed.  Usually 
the  wine  is  quite  dry  by  the  time  it  arrives  in  the  larger  amphoras  the 
second  time. 

The  time  of  the  operation  from  the  crushing  of  the  grapes  until  the 
wine  is  placed  in  the  final  amphoras  is  usually  about  four  days.  The 
method  requires  constant  vigilance  day  and  night. 

The  must  should  not  be  allowed  to  become  quite  dry  before  being 
pumped  over  the  pomace,  or  the  wine  will  be  inferior  in  color  and 
quality.  On  the  other  hand,  it  must  not  be  pumped  over  with  more 
than  4%  of  sugar,  or  there  is  danger  of  a  hot  fermentation  and  its 
accompanying  effects. 

By  this  method  we  get  the  good  effects  of  hot  temperature  in  the 
pomace  vat,  where  it  macerates  the  skins  and  so  enables  the  must  to 
extract  the  color,  body,  and  tannin.  At  the  same  time  we  get  the  good 
effects  of  low  temperature  in  the  must  vats,  where  the  wine  becomes 
dry  and  acquires  the  bouquet  characteristic  of  cool  fermentations.  The 
reason  we  do  not  get  the  bacterial  fermentations  usually  accompany- 
ing hot  fermentations  is  probably  because  the  great  bulk  of  the  wine 
never  becomes  hot,  and  the  yeast  remains  strong  and  healthy  and 
thoroughly  defecates  the  wine  before  the  bacteria  have  an  opportunity 
to  injure  it.  In  an  ordinary  hot  fermentation  the  weakening  of  the 
yeast  has  probably  more  to  do  with  the  growth  of  bacteria  than  the 
favorable  influence  of  the  high  temperature.  There  is  undoubtedly 
some  loss  of  alcohol  in  the  pomace  vats,  due  to  the  very  high  tempera- 
ture, but  this  is  apparently  more  than  offset  by  the  gain  in  alcohol  in 
the  cool  must  vats.  I  was  assured  that  the  wines  fermented  in  this 
way  usually  showed  a  higher  degree  of  alcohol  than  those  fermented 
in  the  ordinary  way. 

Effects  of  High  Temperatures. — The  effects  of  various  degrees  of  tem- 
perature in  the  process  of  wine-making  are  of  two  kinds,  which  should 
be  carefully  distinguished.  They  are:  (1)  Those  which  are  due  directly 
to  the  degree  of  temperature  and  its  immediate  action  on  the  must  or 
wine;  and  (2)  those  which  are  due  indirectly  to  the  degree  of  tempera- 
ture through  its  modifying  influence  on  the  character  and  kind  of  the 
micro-organisms  present.     It  is,  to  a  great  extent,  to  a  failure  to  prop- 
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erly  recognize  this  distinction  that  so  much  difference  of  opinion  exists 
as  to  the  most  favorable  temperature  for  fermentation,  and  as  to  the 
advisability  of  pasteurizing  must  or  wine. 

Under  the  ordinary  conditions  of  wine-making,  the  second  of  these 
groups  of  effects  is  by  far  the  more  important.  That  is,  the  great  differ- 
ences found  in  wines  fermented  at  different  temperatures  between  the 
extremes  of  20°  C.  (68°  F.)  and  40°  C.  (104°  F.)  are  due  principally  to 
the  differences  caused  in  the  kinds  and  proportions  of  the  various  molds, 
yeasts,  and  bacteria  present,  and  to  the  different  physiological  activities 
of  these  micro-organisms  at  various  temperatures.  The  direct  effects  of 
much  wider  ranges  of  temperatures  than  these,  if  not  continued  too  long, 
are  in  fact  extremely  slight,  proportionally,  in  the  case  of  must  and, 
when  evaporation  is  prevented,  of  wine.  Clear  grape-must  may  be 
subjected  to  any  temperature  between  0°  C.  and  80°  C.  (176°  F.)  for  a 
short  time  without  any  very  appreciable  effect  on  its  appearance,. flavor, 
or  chemical  composition.  The  same  is  true  of  wine,  if  at  the  higher 
temperatures  the  heating  is  done  in  such  a  way  as  not  to  cause  evap- 
oration of  the  alcohol. 

Practically  all  the  ill  effects  of  a  hot  fermentation,  i,  e,,  production  of 
volatile  acids  and  mannite,  failure  to  convert  all  the  sugar  into  alcohol, 
disagreeable  flavors,  persistent  cloudiness,  etc.,  are  due,  not  to  the  heat 
itself,  but  to  the  bacteria,  which  multiply  and  flourish  at  high  tempera- 
tures, and  to  the  weakened  yeast,  which  at  these  temperatures  becomes 
abnormal  and  acts  upon  the  must  in  a  way  very  different  from  its  normal 
and  healthy  action.  If,  then,  we  heat  a  must  to  40°  C.  (104^  F.)  arti- 
ficially when  there  are  no  bacteria  or  yeasts  present,  none  of  these 
undesirable  results  follow.  The  taste  common  in  wine  fermented  at 
high  temperature,  often  described  as  a  cooked  taste,  is  not,  therefore, 
due  to  the  heat  directly,  but  to  the  action  of  bacteria,  or  perhaps  to  the 
action  of  abnormal  yeast.*  A  real  cooked  taste,  that  is,  the  taste 
of  caramelized  sugar,  may  be  given  to  must  by  heating  it  too  high, 
and  this  is  in  fact  done  in  some  processes  of  wine-making  where  the 
must,  or  part  of  it,  is  concentrated  by  heating  in  boilers.  It  has  been 
shown  experimentally,  however,  that  must  may  be  heated  to  80°  C.f 
(176°  F.)  or  even  90°  C.  (194°  F.)  without  contracting  this  cooked  taste 
in  the  slightest  degree.  Where  this  taste  is  acquired  at  an  apparently 
lower  temperature,  it  is  due  to  the  fact  that,  owing  to  the  method  of 
heating  over  a  fire  or  by  means  of  superheated  steam  pipes,  some  of  the 
must  is  heated  much  higher  than  90°  C.  and  imparts  a  taste  to  the  whole. 

Another  taste,  undesirable  in  dry  wines,  often  associated  J  with  high 
temperatures,  is  that  of  "  rancio."  This  is  the  taste  acquired  by  wines 
upon  exposure  for  a  long  time  to  the  air.     The  taste  is  desirable  in 

*  This  is  weU  shown  in  the  experiments  described  on  page  25. 

t  See  U.  C.  Bull.  130,  page  6. 

X  Barba,  in  "Annales  de  la  Soci^t^  des  Vitlculteurs  de  France,"  vol.  VI,  p.  96. 
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ports,  sherries,  and  other  sweet  and  liqueur  wines,  and  many  processes 
are  used  to  facilitate  and  hasten  its  acquirement.  All  these  processes 
aim  at  increasing  the  oxidation  of  the  wine,  either  by  fuller  exposure 
to  the  air  or  by  exposure  at  higher  temperatures.  This  taste  was  at 
one  time  accredited  to  the  action  of  a  fermentative  organism,  but  it  is 
now  well  known  to  be  due  to  simple  direct  oxidation.  Must  or  wine  ster- 
ilized and  kept  in  sterilized  vessels  in  contact  with  the  air  acquires  the 
taste  quite  as  quickly  as  when  unsterilized.  The  factors  which  deter- 
mine the  amount  of  the  taste  and  the  rapidity  with  which  it  is  acquired, 
are  the  temperature  and  the  exposure  to  the  air.  If  we  wish  to  prevent 
the  acquisition  of  "rancio,"  therefore,  we  must  avoid  undue  aeration  and 
high  temperatures.  That  exposure  to  high  temperatures  alone  con- 
tinued for  a  short  time  will  hot  cause  a  wine  to  become  "  rancio "  is 
proved  by  the  pasteurization  of  dry  wines  at  160°  F.  out  of  contact 
with  the  air.  It  has  also  been  proved  that  must  may  be  exposed  to  the 
same  temperature  under  the  same  conditions  with  equal  impunity. 
Moreover,  Professor  Barba,  of  the  CEnological  Station  at  Nimes,  has 
shown  that  must  and  grapes  can  be  heated  to  70°  C.  (176°  F.)  in  an 
open  vat  for  a  short  time  without  becoming  "rancio."  At  the  Experi- 
ment Cellar  of  the  Agricultural  Department  of  the  University  of  Cali- 
fornia it  has  been  shown  that  grapes  can  be  heated  gradually  up  to  48°  C. 
(118^°  F.)  for  six  hours  without  any  special  precautions  to  exclude  the 
air,  and  acquire  no  taste  of  caramel  or  rancio.  In  fact,  wines  made 
from  grapes  heated  in  this  way  were  remarkable  for  their  clean  taste, 
freshness,  and  bouquet — qualities  associated  with  cool  fermentations. 

The  following  table  summarizes  the  main  effects  of  high  temperature 
in  the  making  of  dry  wine: 

A.  Direct  effects : — 
(a)  Beneficial: 

1.  Increase  of  color. 

2.  Increase  of  tannin. 

3.  Increase  of  body. 
(6)  Injurious: 

1.  Oxidation. 

2.  Caramelization. 

3.  Loss  of  alcohol. 

4.  Loss  of  bouquet  and  freshness. 

B.  Indirect  effects : — 
(a)  Beneficial: 

1.  Destruction  of  injurious    fetments  (sterilization)    in    the 
unfermented  must  (artificial  heating). 
(6)  Injurious: 

1.  Qrowth  of  injurious  ferments   in   the   fermenting    must 

(hot  fermentation). 

2.  Abnormal  excretions  of  the  yeast. 

In  order  to  utilize  our  raw  material  to  the  utmost  it  is  necessary  to 
devise  a  system  of  wine-making  which  will  combine  the  beneficial  effects 
of  heat  in  the  extraction  of  color,  tannin,  and  body  with  those  of  cool 
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fermentation  in  producing  bouquet,  freshness,  and  maximum  amount 
of  alcohol.  This  is  what  is  done  to  a  certain  imperfect  extent  by  the 
Debono  method.  If  the  spontaneous  heating  of  the  pomace  which  occurs 
in  that  method  could  be  replaced  by  an  artificial  heating,  the  method 
would  be  more  nearly  perfect  and  more  under  control.  The  experiments 
of  Rosenstiehl,  Kiihn,  Mathieu,  and  others  in  sterilization  of  musts  for  the 
purpose  of  using  pure  and  selected  yeasts  have  shown  that  this  can  be 
done.  Their  methods,  however,  are  rendered  unnecessarily  trouble- 
some and  expensive  by  attempting  to  effect:  (1)  complete  sterilization, 
and  (2)  complete  absence  of  air.  The  researches  of  Kayser  and  Barba 
show  that  neither  of  these  objects  are  necessary  for  the  ordinary  pur- 
poses of  wine-making,  and  their  results  have  been  fully  corroborated  by 
tests  made  at  the  California  Experiment  Station  at  Berkeley. 

Extraction  of  Color  and  Tannin  by  Heat. — In  1898  a  series  of  experi- 
ments was  made  at  Berkeley  to  determine  to  what  extent  color  and 
tannin  could  be  extracted  before  fermentation  by  direct  heating  of  the 
grapes.     A  summary  of  the  results  is  shown  in  the  following  table: 


TABLE  I.    Extraction  of  Color  and  Tannin  from  Fresh 

Grapes  by  Heat. 

Color. 

1' 

Tint. 

In- 
tensity. 

Tannin. 

Acid. 

1.  Witness.    (Ordinary  fermentation  at  30®  C. ) 

2.  Heated  to  50°  C.  in  one  hour 1.00  hour 

(o)  Kept  at  60°  C.  for  30  minutes  longer . .  1.60      " 
(6)  Kept  at  50°  C.  for  90  minutes  longer ..  2.60      " 

3.  Heated  to  00°  C.  in  80  minutes 1.30      " 

2VR 

5VR 
3VR 
2VR 

VR 

♦VR-f 

VR-f 

VR+ 
VR-- 

VR-f 
VR 

66.6 

19.3 
37.7 
74.0 

05.0 
133.0 
174.0 

138.0 
160.0 
160.0 

120.0 

.357 

.106 
.135 
.217 

.328 

.45 

.38 
.37 
.30 

50 

(a)  Kept  at  00°  for  60  minutes  loneer 2.30      " 

(6)  Kept  at  60°  C.  for  120  minutes  longer .  3.30      " 

4.  Heated  to  70°  C.  in  90  minutes... 1.60      *' 

1       .385 
.500 

.246 

.45 
.52 

48 

(a)  Kept  at  70°  C.  for  45  minutes  longer ..  2.25      " 
(6)  Kept  at  70°  C.  for  90  minutes  longer ..  3.00      *' 

5.  Heated  to  65°  C.  in  3  hours  and  20  minutes,  after 
addine:  10.5^  alcoholf 

.369 
.450 

.552 

.46 
.46 

.38 

*The  +  indicates  the  color  brighter  than  the  first  tint  of  the  colorimeter, 
t  Corrected  for  dilution  and  contraction  due  to  the  addition  of  alcohol. 

With  regard  to  the  extraction  of  color,  an  inspection  of  the  intensity 
shows  that  heating  the  grapes  for  two  hours  and  a  half  at  50^  C.  (122^  F.) 
extracted  more  color  than  an  ordinary  fermentation  at  30°  C.  (86°  F.), 
while  heating  them  for  about  the  same  time  at  60°  C.  (140°  F.)  or  one 
hour  and  a  half  at  70°  C.  (158°  F.)  extracted  about  twice  as  much.  Still 
longer  heating  extracted  still  more  color,  the  maximum  being  about 
three  times  that  of  the  ordinary  fermentation.  It  may  be  noted  at 
the  same  time  that  the  kind  of  color  or  tint  was  in  all  cases  better  than 
that  of  the  fermented  wine,  except  where  the  heating  had  been  insuf- 
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ficient.  Heating  for  one  hour  and  a  half  at  50°  C.  was  insufficient  to 
properly  extract  the  color,  either  as  regards  tint  or  intensity.  In  all 
the  other  cases  the  color  was  not  only  better  than  that  of  the  fermented 
wine,  but  extended  beyond  the  limits  of  the  scale  toward  the  VR  end, 
showing  that  it  was  better  than  that  of  any  wines  ordinarily  found  in 
France  where  the  scale  is  adopted. 

It  has  been  objected  that  the  color  extracted  by  heat  in  this  manner 
is  of  a  different  nature  from  that  extracted  by  fermentation,  and  that 
most  of  it  would  be  deposited  by  the  alcohol  formed  during  fermenta- 
tion. The  fifth  experiment,  at  the  bottom  of  the  column,  shows  that, 
while  this  may  be  partly  true,  yet  with  the  addition  of  10^%  of  alcohol 
before  the  heating,  twice  as  much  color  was  extracted  in  3^  hours  at 
65°  C.  (149^  F.)  as  by  fermentation,  and  that  the  tint  was  better. 

In  order  to  test  whether  this  destruction  or  precipitation  of  color  by 
the  alcohol  continued  on  further  contact,  the  tests  summarized  in  the 
following  table  were  made. 

A  quantity  of  Lagrein  grapes  from  Tulare  was  crushed  and  heated  to 
70°  C.  to  extract  the  color.  The  must  contained  27.4%  of  solid  contents 
by  spindle  and  .47%  of  acid  calculated  as  tartaric.  The  color  of  the 
must  at  the  commencement  of  the  experiment  (September  23,  1899) 
was  VR  85.3.  The  colored  must  was  placed  in  ten  bottles  holding 
125.  c.c.  each,  and  various  amounts  of  alcohol  added  to  each.  Two 
series  were  made,  to  one  of  which  was  added  .4%  of  tartaric  acid.  The 
bottles  were  filled  quite  full,  well  corked,  and  sterilized  at  60°  C,  in 
order  to  eliminate  as  much  as  possible  the  influence  of  oxygen  and 
fermentative  organisms. 


TABLE  II.    Effect  of  vario%u  amountti  of  Alcohol  and  Tartaric  Acid  on  the  Stability  of  the 

Coloring  Matter  of  Red  Orapex.    Color  after  6^  Months. 


No  Acid  Added. 


Tint. 


In- 
tensity.* 


Acid  Added. 


Tint. 


•    In- 
tensity .• 


1.  Must- 

2.  Must 

3.  Must- 

4.  Must 

5.  Must- 


0%  of 

■10?  of 
16^  of 
20|of 


alcohol . 
alcohol, 
alcohol, 
alcohol, 
alcohol. 


2 
2 
3 
3 
4 


VR 
VR 
VR 
VR 
VR 


57.9 
53.2 
39.6 
41.1 
41.2 


3VR 
3VR 
3VR 
3  VR 
4VR 


58.8 
66.9 
57.7 
55.8 
56.6 


*  These  figures  are  corrected  for  the  dilution  and  contraction  due  to  the  addition  of  alcohol. 

No.  1  shows  that  the  must  to  which  no  alcohol  was  added  lost  32%  of 
its  color  in  six  months,  and  that  this  loss  was  not  prevented  by  the 
addition  of  a  considerable  quantity  of  tartaric  acid.  The  must  to  which 
was  added  5%  of  alcohol  lost  38%  of  its  color,  and  ttiat  with  10%  of 
alcohol  46%.  The  addition  of  15%  and  20%  of  alcohol  had  no  more 
effect  in  destroying  coloring  matter  than  10%,  though  there  was  a  slight 
degradation  of  tint.     The  last  column  shows  that  the  addition  of  tar- 
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taric  acid  was  very  effective  in  counteracting  the  effect  of  the  alcohol, 
as  the  loss  of  color  due  to  alcohol  where  tartaric  acid  was  added  aver- 
aged only  34%,  or  very  little  more  than  that  of  the  pure  must. 

That  heating  the  grapes  is  equally  effective  in  extracting  the  tannin 
is  well  shown  by  Table  I.  The  tests  indicate  that,  with  the  grapes  used, 
sufl&cient  tannin  is  extracted  before  the  maximum  color  extraction  is 
reached.  They  also  indicate  that  there  is  danger  that  too  long  or 
too  high  heating  may  extract  too  much  tannin,  and  that  it  may  be 
impossible  to  get  the  maximum  color  extraction  without  getting  too 
much  tannin.  However,  test  ia  shows  that  twice  the  color  may  be 
obtained  by  heating  to  70°  C.  (158°  F.)  for  an  hour  and  a  half  before 
the  tannin-content  reaches  that  of  an  ordinary  fermentation.  With 
further  heating  more  tannin  may  be  obtained,  and  the  maximum  was 
not  reached  in  any  of  the  tests.  Undoubtedly,  prolonged  heating  would 
dissolve  some  of  the  tannin  in  the  seeds,  so  that  the  astringency  coxild 
probably  be  increased  as  much  as  desired,  even  with  grapes  normally 
lacking  in  tannin.  The  presence  of  too  much  tannin  is  much  less  dan- 
gerous than  too  little,  as  it  increases  the  keeping  qualities  of  the  wine 
and  disappears  gradually  with  age  or  can  be  removed  to  a  great  extent 
by  fining.  Moreover,  Professor  Barba  has  shown  that  the  tannin  in  the 
must  is  very  rapidly  eliminated  if  the  must  is  kept  without  fermentation.* 
If,  therefore,  it  is  necessary  to  heat  the  grapes  for  a  long  time  to  extract 
the  color,  the  superfluous  tannin  can  be  diminished  to  any  desired  extent 
by  delaying  the  fermentation. 

These  laboratory  experiments  demonstrated  the  probability  that 
color  and  tannin  could  be  extracted  by  heat,  the  red  must  separated 
from  the  pomace  and  fermented  in  the  same  manner  as  white  wine.  If 
this  could  be  done  without  deterioration  of  quality  from  some  unfore- 
seen cause,  a  great  advance  would  have  been  made  in  the  certainty  of 
making  good  wine  in  hot  localities.  The  cool  fermentation  of  must 
without  the  pomace  is  a  comparatively  simple  operation. 

While  these  laboratory  tests  were  in  progress,  corresponding  wine- 
making  tests  were  undertaken  in  the  cellar  to  throw  light  on  the  feasi- 
bility of  the  method  in  actual  practice. 

About  three  quarters  of  a  ton  of  red  grapes  was  obtained  from  the 
Tulare  Experiment  Station.  These  grapes  were  grown  in  black,  alkaline, 
sandy  soil  in  one  of  the  hottest  regions  of  the  State,  where  all  the  con- 
ditions which  are  supposed  to  render  a  hot  region  unsuitable  for  the 
production  of  dry  wine  are  at  their  worst.  The  grapes .  consisted  of 
Lagrein  75%,  Malbec  14%,  and  Valdepefias  11%,^  and  the  mixture  con- 
tained 24.64%  of  fermentable  sugar  and  .34%  of  acid  calculated  as  tar- 

*  Barba,  M.,  in  "Annales  de  la  Soci^t^  dea  Viticulteurs  de  France,"  vol.  VI,  p.  100: 

Tannin  in  must  of  heated  grapes  immediately  after  heating -..  .910 

Tannin  in  wine  of  heated  grapes  fermented  immediately  alter  heating 820 

Tannin  in  must  of  heated  grapes  one  day  after  heating 720 

Tannin  in  must  of  heated  grapes  four  days  after  heating. 290 
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taric.  The  grapes  were  therefore  totally  unfitted  for  the  production  of 
dry  red  wine  by  the  ordinary  methods  of  wine-making.  Grapes  with 
Buch  high  sugar-content  and  low  acidity  would  fail  to  ferment  dry, 
not  only  in  the  San  Joaquin  Valley  but  in  any  part  of  California,  and, 
in  nine  cases  out  of  ten,  the  tanks  would  almost  certainly  "stick"  in 
fermentation,  and  the  wine  spoil  before  it  was  three  months  old.  No 
grapes  more  suitable  to  detect  any  weak  point  in  the  method  could  have 
been  chosen. 

One-fifth  of  the  crushed  and  mixed  grapes  was  fermented  in  the 
ordinary  way  in  an  open  fermenting  vat.  More  than  the  usual  care 
was  taken,  the  grapes  being  thoroughly  stirred  twice  a  day  and  the  vat 
kept  covered.  The  fermentation  was  cool,  never  exceeding  79°  F.,  and 
the  wine  was  nearly  dry  at  the  end  of  thirteen  days. 


^///////////////A//A/'//////y////^/// 


/xyx/'/'x/y'/y'y'/yvvy'/vx.  //^fr^^//' 


Heating  Vat. 


Cooling  Vat. 


FlQ.  1. 


Heating  and  Cooling  Vats.    Showing  the  plan  adopted  for  heating  the  grapes  and 

cooling  the  must  before  fermentation. 


The  other  four-fifths  of  the  crushed  grapes  was  placed  in  a  small 
fermenting-vat,  which  they  about  two-thirds  filled.  At  the  bottom  of 
this  vat  was  a  coil  of  half-inch  block-tin  tubing,  through  which  a  stream 
of  water  of  a  temperature  of  80°  C.  (176°  F.)  was  run.  The  vat  was 
then  covered  with  a  canvas  sheet,  which  was  removed  every  half  hour 
and  the  heating  grapes  thoroughly  stirred.  The  heating  commenced  at 
10  a.  m.,  the  temperature  of  the  grapes  being  18.5°  C.  (65°  F.),  and 
continued  until  4  p.  m.,  when  the  temperature  of  the  grapes  had  risen 
gradually  to  48°  C.  (118°  F.).  The  red  must  was  then  drawn  off  and 
mixed  with  the  must  pressed  from  the  heated  pomace,  and  placed  in  an 
open  vat  (see  Fig.  1). 

The  color  of  the  must,  as  it  ran  from  the  heater,  was  1  VR  —  78,  and 
of  that  which  ran  from  the  press  VR — 102.     The  amount  of  tannin 
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in  the  mixture  was  .262%.  The  must  was  cooled,  immediately  after 
mixing,  to  30°  C.  (86°  F.)  by  means  of  a  coil  similar  to  the  heating 
coil,  through  which  water  at  20°  C.  (68°  F.)  was  run.  It  was  then 
divided  into  four  equal  lots,  numbered  2717a,  2717ft,  2717c,  and  2717d, 
each  of  which  was  placed  in  a  separate  keg.  Nos.  27176  and  2717ri  each 
received  an  addition  of  tartaric  acid.  Fermentation  was  started  by  the 
addition  of  yeast  and  was  finished  in  all  cases  in  twelve  days,  the  tem- 
perature being  practically  the  same  as  that  of  the  ordinary  fermenta- 
tion, never  exceeding  26°  C.  (79°  F.).  As  soon  as  the  wines  were  dry 
they  were  racked  into  clean  casks,  kept  for  a  few  days  in  the  fermenting- 
room  at  21°  C.  (70°  F.),  and  as  soon  as  clear  racked  again  and  put  in 
the  cool  storage  cellar.  The  wine  fermented  in  the  ordinary  way 
received  the  same  treatment  after  fermentation.  Some  of  the  data 
obtained  are  shown  in  the  following  table: 


Must. 

Wine. 

Acid. 

Acid. 

Tannin. 

1 

Alcohol,   contents. 

Time  of 
Fermen- 
tation. 

Color. 

Witness:  2717 .^ 

.38 
.41 
.60 
.47 
.53 

• 

1 

13  days 
12  days 
12  days 
12  days 
12  days 

3  VR    30.7 

r  2717o 

Heated  ,   27176 

grapes.  1  2717c 

I  2717d 

.54 
.60 
.44 
.53 

.151 
.153 
.153 
.139 

14.25 
14.10 
13.90 
14.10 

3.15 
2.81 
3.15 
2.60 

2VR    29.2 
2VR    35.7 
2VR    25.0 
2VR    32.0 

The  four  wines  made  from  the  heated  grapes  were  bottled  when  they 
were  eighteen  months  old,  and  were  in  excellent  condition.  They 
remained  in  the  cellar  four  years,  when  they  were  opened  and  tasted. 
They  were  all  perfectly  sound  and  clear.  A  thin,  tightly  adhering 
deposit  had  been  formed  in  the  bottles,  proving  by  its  character  the 
perfect  keeping-qualities  of  the  wine.  The  wines  were  fresh,  clean  tast- 
ing, and  of  good  color.  The  bouquet  was  remarkably  strong,  proving 
conclusively  that  heating  the  grapes  to  48°  C.  does  not  diminish  this 
quality  in  the  wine,  and  even  tending  to  show  that,  on  the  contrary,  it 
increases  it. 

This  series  of  tests  ha&  clearly  demoostrated  a  fact  of  great  impor- 
tance to  wine-makers  of  the  interior  valleys,  viz:  that  grapes  grown  in 
rich,  sub-irrigated  soil  in  the  hottest  part  of  the  valley  can,  if  properly 
handled,  be  used  for  the  production  of  not  only  a  sound  dry  red  wine, 
but  of  a  wine  of  exceptional  quality,  superior  in  every  respect  to  the 
bulk  of  the  wines  produced  in  any  part  of  California  or  of  Europe. 
Whether  fine  wines,  equal  to  the  best  of  the  M^doc  and  Burgundy  or  of 
the  coast  valleys  of  California,  can  be  produced  there  is  a  matter  of 
much  less  importance  at  present,  and  can  be  left  for  the  future  to 
decide. 
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ADDITION   OF  SUBSTANCES   DEFICIENT   IN   THE   GRAPES. 

Water. — One  of  the  most  frequent  causes  of  difficult  fermentation  and 
spoiled  wine,  when  the  attempt  is  made  to  make  dry  wine  in  a  hot  cli- 
mate, is  extreme  sweetness  of  the  grapes.  Under  the  most  favorable 
conditions  it  is  impossible  to  cause  the  transformation  into  alcohol  of 
more  than  about  28%  of  sugar  in  the  must,  and  this  only  after  a  very  long 
time.  Under  ordinarily  favorable  conditions  it  is  impracticable  to  fer- 
ment out  more  than  25%,  producing  14.5%  of  alcohol.  Under  the  condi- 
tions existing  in  an  ordinary  cellar  in  a  warm  locality  the  limit  is  much 
lower,  and  may  be  taken  as  somewhere  about  22%  of  actual  fermentable 
sugar,  corresponding  to  between  22.5%  and  23%  on  Balling's  saccharom- 
eter,  and  capable  of  yielding  a  wine  containing  13%  of  alcohol.  Even 
with  this  amount  of  sugar,  most  of  the  fermenting  vats  will  "  stick  " 
with  2%  to  4%  of  unfermented  sugar  in  warm  seasons  with  ordinary 
methods  of  wine-making.  Grapes  containing  only  19%  of  fermentable 
sugar  can,  however,  be  nearly  always  fermented  dry  with  the  ordinary 
methods,  except  in  very  hot  seasons  or  where  very  large  fermenting- 
vats  are  employed. 

As  about  three  quarters  of  the  weight  of  ripe  grapes  consists  of  water, 
the  addition  of  a  little  more  when  there  is  too  much  sugar  naturally 
suggests  itself.  The  procedure  has  been  and  is  still  frequently  used, 
but  often  with  but  indifferent  success.  The  reasons  for  failure  are  two: 
Firstly,  the  dilution  of  the  sugar  entails  at  the  same  time  the  dilution 
of  the  other  constituents  of  the  must,  notably  the  acid;  and  secondly, 
impure  water  is  often  used,  water  containing  large  amounts  of  salts  or 
of  organic  matter,  which  materially  alters  the  flavor  of  the  wine  and 
the  character  of  the  fermentation.  The  dilution  of  the  acid  is  the  most 
serious  defect,  and  is  the  more  serious  the  riper  the  grapes,  for  the  more 
sugar  there  is  present  usually  the  less  there  is  of  acid.  For  example: 
if  we  dilute  a  must  containing  24  grams  of  sugar  in  100  c.c.  (about  24.4%, 
Balling)  and  .4%  of  acid  to  22^  (23.2%,  BalHng),  by  adding  7%  of 
water  we  also  reduce  the  acid,  which  is  already  too  low,  to  .37%. 
Wherever  dilution  is  practiced,  therefore,  it  is  almost  always  necessary 
to  supplement  the  acidity.  Moreover,  the  practice  can  be  used  success- 
fully only  where  the  grapes  are  naturally  high  in  extract  and  coloring 
matter.  In  other  cases  the  wine  will  be  thin  and  flat.  There  is  a  well- 
founded  prejudice  against  adding  water  to  wine  either  before  fermentation 
or  after.  This  has  its  origin,  to  a  great  extent,  in  the  fact  that  in 
Europe  the  addition  of  water  is  done  for  purposes  of  fraud,  with  the 
simple  object  of  making  more  gallons  of  wine  out  of  a  given  quantity  of 
grapes.  The  addition  of  water  to  the  wine  after  the  fermentation  is 
never  admissible  under  any  circumstances,  as  it  can  never  improve  the 
quality  in  any  way,  and  will,  in  fact,  always  injure  it.  There  are,  how- 
ever, cases  where  it  is  possible,  by  a  limited  amount  of  dilution  before 
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fermentation,  to  produce  a  good,  sound,  dry  wine,  where  it  would  be  very 
difficult  to  do  so  without.  This  applies  particularly  to  California,  where 
the  richness  of  the  grapes  in  all  constituents  except  acid  is  often  so 
great  that  even  after  the  addition  of  a  certain  amount  of  water  to  the 
must  the  resulting  wine  has  a  higher  degree  of  alcohol  and  extract  than 
the  bulk  of  European  wines,  and  could  not  be  recognized  as  watered  by 
any  "alcohol  and  acid"  or  other  chemical  or  organoleptic  test.  How- 
ever, the  practice  is  to  be  commended  only  under  exceptional  circum- 
stances, as  there  are  almost  always  better  ways  of  attaining  the  object — 
a  thorough,  clean  fermentation. 

Tartaric  Acid. — This  acid  is  found  in  larger  or  smaller  amounts  in  all 
grapes  and  in  all  wines.  Some  of  the  acid  exists  "  free  "  (that  is,  uncom- 
bined  with  any  base),  but  most  of  it  occurs  in  combination  with  potash  and 
Ume.  The  principal  acidity  of  most  grapes  and  wines  is  due  to  the 
acid  salt  of  potash  and  tartaric  acid,  bitartrate  of  potash,  more  com- 
monly known  as  cream  of  tartar.  Malic  acid  and  its  salts  also  occur 
in  considerable  amounts,  and  some  other  acids  in  very  small  amounts. 
Thus  the  acidity  of  a  must  is  due  to  a  number  of  acids  and  acid  salts, 
which  vary  somewhat  in  their  proportions  as  well  as  in  their  total 
amounts  in  various  grapes  and  at  various  stages  of  ripeness.  In  unripe 
grapes  the  free  acids  predominate;  in  ripe,  the  acid  salts. 

The  importance  of  the  acidity  of  the  grapes  in  wine-making  is  so 
great  that  no  wine-maker  should  be  without  the  means  of  de^termining 
its  amount.  It  is  not  necessary  to  know  the  exact  amount  of  each  con- 
stituent of  the  acidity,  and  to  determine  it  would  be  difficult  and  imprac- 
ticable in  wine-making;  but  some  measure  of  the  "total  acidity,"  which 
will  give  us  an  idea  of  its  effect  on  the  fermentation  and  on  the  quality 
of  the  wine,  is  both  useful  and  necessary.  This  may  be  found  in  vari- 
ous ways,  but  the  results  are  always  given  as  sulfuric  or  tartaric  acid. 
That  is,  when  we  say  a  must  has  .8%  acid  as  tartaric,  we  mean  that  its 
acidity  has  the  same  effect  on  the  reagents  used  in  determining  it  as 
.8%  of  pure  tartaric  acid  would  have.  This  does  not  give  us  the  exact 
amount  of  tartaric  or  of  any  of  the  acids  in  the  must,  but  as  the  vari- 
ous acid  constituents  occur  in  about  the  same  relative  proportions  in 
all  grapes  that  are  not  very  unripe,  it  gives  us  a  convenient  way  of 
comparing  different  grapes  and  of  judging  whether  their  acidity  is  suf- 
ficient for  our  purpose. 

The  acidity  affects  the  quality  of  the  wine  both  directly  and  by  its 
effect  on  the  fermentation.  A  dry  wine  requires  a  certain  amount  of 
acidity  or  it  will  taste  flat — 'a  red  wine  with  insufficient  acidity  drops 
its  color  very  rapidly.  Its  most  marked  effect,  however,  is  due  to  its 
influence  on  the  fermentative  organisms  in  the  must.  Yeast  will  mul- 
tiply and  grow  in  presence  of  a  larger  amount  of  acid  than  any  of  the 
ordinary  disease  germs  and  bacteria  occurring  in  must  and  wine.     For 
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this  reason  a  very  acid  must  nearly  always  undergoes  a  clean  and 
thorough  fermentation,  and  the  resulting  wine  clears  rapidly  and  keeps 
well. 

It  is  impossible  to  say  what  the  most  desirable  degree  of  acidity  is, 
as  this  varies  with  so  many  conditions.  Red  wine  requires  more  than 
white,  as  the  former  loses  much  in  fermenting.  Coloring  grapes,  such 
as  the  Bouschets,  require  more  than  ordinary  red  grapes,  as  the 
coloring  matter  is  less  stable.  American  grapes,  such  as  Lenoir,  require 
still  more,  as  they  are  liable  to  a  peculiar  change  when  lacking  in  acid, 
which  destroys  their  color.  Moldy,  unripe  or  otherwise  defective  grapes 
require  more  than  good  grapes,  on  account  of  the  large  numbers  of 
bacteria  and  molds  they  contain. 

According  to  Bouftard,*  the  average  acidity  of  good  red  wines  in  the 
south  of  France  is  .6%  to  .9%.  Good  wines  may  have  less  than  this, 
but  they  are  then  difficult  to  handle.  As  some  of  the  acidity  is  lost  in 
fermentation,  the  must  should  have  more  than  this.  Roos  f  gives  as 
the  most  favorable  acidity  for  red  wine  grapes  in  the  south  of  France, 
the  following: 

For  Aramon,  Carignane,  and  most  red  grapes 0.8% 

For  Bouschets 1.0% 

For  Jaoqnez(  Lenoir) 1.2% 

The  acidity  of  ripe  California  grapes  very  rarely  reaches  these  figures, 
especially  in  the  hotter  parts,  and  this  lack  greatly  intensifies  the  un- 
favorable effect  of  hot  fermentation.  Even  in  the  south  of  France  the 
grapes  very  commonly  fall  below  these  figures  when  allowed  to  mature 
completely.  There,  the  difficulty  is  usually  overcome  by  gathering  the 
grapes  under-ripe,  to  the  detriment,  as  already  observed,  of  both  quality 
and  quantity.  In  large  vineyards,  however,  it  is  often  impossible  to 
gather  all  the  grapes  before  they  are  thoroughly  ripe,  so  the  augmenta- 
tion of  the  acidity  by  addition  of  acid  to  the  grapes  or  wine  is  becoming 
a  common  practice  both  there  and  in  Algeria.  The  addition  of  the  acid 
to  the  wine  after  fermentation  is  practiced  only  when  its  object  is  to 
increase  the  acidity  for  the  taste  of  certain  French  markets,  or  to  increase 
the  stability  of  the  coloring  matter  in  wine  from  color-grapes.  Jacquez 
wine  is  sometimes  dosed  with  tartaric  acid  to  the  extent  of  2%,  which 
makes  it  quite  undrinkable  but  useful  to  blend  with  wines  lacking  in 
both  acid  and  color.  Tartaric  acid  added  to  the  wine  after  fermenta- 
tion gives  a  harshness  to  the  wine  which  is  absent  when  the  acid  is 
added  to  the  must  before  fermentation.  The  only  object  of  adding  it 
after  instead  of  before  is  that  a  certain  proportion  is  precipitated,  and 
this  in  the  latter  case  is  lost  in  the  pomace  or  thick  lees,  while  in  the 
former  it  is  recovered  in  the  argol  deposited  in  the  casks. 

♦  "  Revue  de  Viticulture,"  vol.  10,  p.  545. 

tRoos:  *' L' Industrie  ^^nicole  Meridionale."    Montpellier,  1898. 
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For  the  purpose  of  regulating  the  fermentation,  however,  it  must  y>e 
added  to  the  crushed  grapes,  and  in  this  case,  unless  used  in  extrava- 
gant quantities,  it  has  absolutely  no  ill  effects  on  the  flavor  of  the  wine. 
How  much  it  is  necessary  or  safe  to  use  can  be  determined  only  by 
experiment  in  each  vineyard  with  each  variety  of  grape.  In  a  general 
way,  it  may  be  said  that  experience  has  shown  that  with  grapes  very 
low  in  acidity  it  is  neither  safe  nor  necessary  to  add  enough  acid  to 
bring  up  the  amount  to  the  figures  given  by  Roos  as  normal.  For 
example,  if  a  must  shows  .4%  of  acidity  it  is  usually  sufficient  to  add 
enough  tartaric  acid  to  bring  this  acidity  up  to  .6%,  that  is  4  pounds  to 
the  ton  of  grapes.  Some  writers  say  it  is  rarely  desirable  to  exceed  2 
pounds  to  the  ton,*  while  others  believe  it  is  quite  admissible  to  go  as 
high  as  6,  6,  or  even  8  pounds  per  ton.f  In  general,  the  best  modern 
practice  seems  to  be  not  to  exceed  4  pounds  per  ton,J  and  this  in  all 
cases  is  sufficient  to  insure  a  good  fermentation  so  far  as  acidity  alone 
can  do  this.  The  reason  of  this  is  that  the  addition  of  a  certain  amount 
of  tartaric  acid  to  the  must  has  a  much  stronger  effect  on  regulating  the 
fermentation  than  an  equivalent  amount  of  natural  acidity,  because  it 
increases  the  "free"  acid  and  diminishes  the  "combined  acid"  or  cream 
of  tartar.  The  former  has  a  much  more  deterrent  effect  on  bad  ferments 
than  the  latter,  but  when  in  great  excess  it  also  has  an  unpleasant 
harshness  to  the  palate.  When  we  add  tartaric  acid  to  a  must  or  wine 
we  get  an  increase  of  free  tartaric  acid  in  the  liquid,  but  at  the  same 
time  we  get  a  diminution  of  cream  of  tartar.  The  chemical  reactions 
to  which  this  is  due  are  obscure  and  complicated,  biit  it  is  partly  due  to 
the  fact  that  the  more  free  tartaric  acid  there  is  present  the  less  capable 
the  wine  is  of  keeping  bitartrate  of  potash  in  solution.  The  addition  of 
tartaric  acid  always  causes,  therefore,  a  deposit  of  cream  of  tartar,  and 
therefore  the  increase  in  the  acidity  of  the  resulting  wine  is  less  than 
corresponds  to  the  amount  of  acid  added.  In  a  general  way  we  may 
say  that  we  usually  find  in  the  wine  about  two-thirds  of  the  acid  added 
to  the  must.  The  amount  will  vary,  however,  according  to  conditions. 
If  added  directly  to  the  wine  we  may  increase  the  acidity  by  70%  of  the 
acid  used.*  If  added  to  the  must  only  47%  may  be  found  in  the  wine,§ 
while  if  added  to  the  crushed  grapes  as  little  as  25%  §  may  remain. 

There  is  very  little  danger  of  making  the  wine  harsh  unless  the  maxi- 
mum doses  recommended  are  very  much  exceeded;  and  a  slight  harsh- 
ness due  to  good  acidity  diminishes  with  age. 

Citric  Acid. — This  acid  has  been  used  extensively  during  recent 
years  to  cure  or  prevent  a  certain  form  of  the  disease  of  wines  which 
the  French  call  "  la  casse."     Its  efficacy  in  this  respect,  and  the  com- 

•Bouffard,  A.:  "Revue  de  Viticulture,"  vol.  10,  p.  545. 
•    t  Sebastian,  V :  "Le  Sucrage  des  Vins,"  p.  46.    Montpellier,  1903. 
JPacottet:  '♦  Vinification,"  p.  33.    Paris,  1904. 
SFonseca  and  Chiaramonte,  quoted  by  Pacottet,  P.:  "  Vinification,"  p.  74. 
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plete  absence  of  any  injurious  effect  on  the  wines  treated,  suggested  its 
use  in  the  acidification  of  deficient  must,  before  fermentation,  in  place 
of  tartaric  acid.  For  this  purpose  it  has  been  found  equally  efficacious 
and,  from  most  points  of  view,  superior  to  tartaric  acid.  The  only  objec- 
tion to  its  use  is  the  doubt  as  to  the  presence  of  citric  acid  as  a  normal 
constituent  of  grapes.  Some  investigators  claim  that  it  does  exist  natu- 
rally in  grapes  in  minute  quantities,  and  as  only  minute  quantities  are 
needed,  and  as  the  acid  is  as  **  innocuous  and  wholesome  as  tartaric 
acid,"  there  seems  to  be  no  reasonable  objection  to  its  use.  It  is 
not  and  can  not  be  used  in  any  way  to  increase  the  quantity  of  wine 
made  from  a  given  quantity  of  grapes,  but  only  to  improve  its  quality. 
Its  use  can  not  therefore  be  considered  a  sophistication  any  more  than 
that  of  sulfurous  acid  or  finings. 

Citric  acid  has  several  advantages  over  tartaric.  It  does  not  give 
the  harshness  to  the  wine  which  some  tasters  find  in  case  of  large  addi- 
tions of  tartaric.  It  does  not  cause  precipitation  of  the  cream  of  tartar, 
but  on  the  contrary  makes  this  latter  slightly  more  soluble.  This,  together 
with  the  fact  that  it  seems  to  have  a  slightly  more  deterrent  effect  on 
bacteria  than  tartaric,  makes  it  possible*  to  get  the  same  effect  with  a 
much  smaller  amount.  From  one  half  to  one  third  the  amount  is  used. 
That  is,  for  example,  where  it  would  be  necessary  to  add  6  pounds  of 
tartaric  acid  to  a  ton  of  grapes,  from  2  to  3  pounds  of  citric  acid  would 
be  equally  effective. 

It  is  essential  that  the  citric  acid  should  be  pure.  Citric  acid  is 
sometimes  found  on  the  market,  marked  for  dyer's  uses,  which  is  adul- 
terated with  oxalic  acid.  This  would  be  extremely  injurious  to  the 
wine.  There  is,  however,  no  difficulty  now  in  getting  pure  citric  acid 
in  quantities  at  about  30  cents  per  pound,  which  is  very  little  more 
than  the  cost  of  tartaric,  and  which,  considering  the  smaller  amounts 
needed,  makes  it  more  economical  than  the  latter.  Citric  acid  of  suit- 
able quality  is  now  made  in  quantity  in  California  from  refuse  and  cull 
lemons. 

Citric  acid  must  not  be  confused  with  lemon  oil  or  essence  obtained 
from  the  skins  of  lemons  and  used  for  flavoring.  Pure  citric  acid  has 
a  completely  clean,  simple,  acid  taste,  without  any  lemon  flavor  what- 
ever. 

Plaster. — One  of  the  oldest  and  most  widespread  methods  of  aiding 
the  fermentation  by  increasing  the  acidity  of  the  must  is  by  the  addi- 
tion of  ordinary  plaster  of  Paris  or  sulfate  of  lime  to  the  grapes.  The 
plaster  is  sifted  on  to  the  grapes,  as  they  come  from  the  crusher,  at  the 
rate  of  between  4  and  8  pounds  to  the  ton.  The  practice  was  formerly 
almost  universal  in  southern  France  and  similar  climates,  but  it  has 
been  greatly  restricted  by  a  law  passed  in  1891,  limiting  the  amount  of 
sulfate  of  potash  in  wines  to  2  grams  per  liter. 
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The  effect  of  the  plaster  is  to  cause  a  better  fermentation  and  to  increase 
the  keeping  quality  of  the  wine.  It  aids  in  the  rapid  clearing  of  the 
wine  and  increases  and  brightens  the  color.  The  chemical  action  is 
somewhat  complex,  but  the  final  result  is  an  increase  in  the  acidity  of 
the  wine  and  of  the  sulfate  of  potash.  The  lime  sulfate  acts  on  the 
potash  salts  existing  naturally  in  the  wine,  forming  insoluble  lime 
tartrates,  which  are  deposited,  and  soluble  sulfates  and  acid  sulfates, 
which  remain  in  the  wine.  The  acid  sulfates  finally  take  the  pot- 
ash from  the  organic  salts  and  become  neutral  sulfates  of  potash, 
setting  free  the  organic  acids  to  increase  the  acidity  of  the  wine.  When 
plaster  of  good  quality  is  used  it  is  a  very  cheap,  effective,  and  easily- 
applied  means  of  assisting  the  fermentation,  and  is  greatly  in  favor 
among  the  wine-makers  of  nearly  all  warm  regions.  While  very  help- 
ful in  obtaining  a  sound,  clear  wine  of  good  keeping  qualities,  it  gives 
a  certain  harshness  which  is  inadmissible  for  fine  wines.  Many  sam- 
ples of  plaster,  moreover,  contain  carbonates,  which  make  its  use  very 
unreliable,  and  if  present  in  any  considerable  quantities  neutralize 
more  of  the  natural  acidity  of  the  wine  than  is  set  free  by  the  sulfate. 

The  question  of  the  harmful  effects,  on  health,  of  wine  containing 
sulfate  of  potash  is  still  in  dispute.  The  law  in  France,  however,  lim- 
iting the  amount  that  a  commercial  wine  may  contain  to  2  grams  per 
liter,  makes  impossible  the  use  of  enough  plaster  to  have  the  desired 
effect  on  the  fermentation.  For  this  reason  its  use  is  much  more 
restricted  than  formerly.  Some  wine-makers  use  it  in  conjunction  with 
tartaric  acid,  using  as  much  plaster  as  possible  without  exceeding  the 
legal  limit  of  sulfate  in  the  wine,  and  making  up  the  deficiency  with 
tartaric  acid. 

Phosphates, — Latterly  many  wine-makers  in  Algeria  have  been  using 
bi-basic  phosphate  of  lime  in  the  same  way  as  plaster.  It  is  sifted  on  to 
the  crushed  grapes  in  the  same  way  and  produces  very  much  the  same 
effect.  It  is  superior  to  plaster,  as  it  does  not  give  the  harshness  due 
to  the  latter,  and  does  not  increase  the  sulfates.  Acid  phosphates  of 
potash  are  left  in  the  wine  and  the  lime  is  deposited  as  neutral  lime 
tartrate.  Nothing  injurious  is  left  in  the  wine,  and  the  phosphates 
doubtless  aid  the  completion  of  the  fermentation.  It  has,  however,  the 
same  defect  of  being  unreliable,  as  its  action  is  very  variable  and  it  is 
impossible  to  foretell  the  effect  ot  a  certain  dose. 
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CONTROL  OF  FERMENTATION. 

MODIFYING  THE  TEMPERATURE. 

All  the  fermentations,  good  and  bad,  to  which  must  or  wine  is  liable 
are  caused  by  micro-organisms  which  get  into  the  liquid  either  from  the 
outside  of  the  grapes  or  from  the  crushers,  casks,  etc.,  with  which  the 
liquid  comes  in  contact.  These  micro-organisms,  which  thus  get  into 
the  must,  consist  of  yeasts,  molds,  and  bacteria  of  a  very  great  number 
of  kinds.  Few  of  these  kinds,  however,  can  grow  in  the  must,  and  under 
the  best  conditions  of  wine-making  practically  none  grow  but  the  true 
wine-yeast.  A  perfectly  clean  or  pure  fermentation  is  one  in  which  no 
micro-organism  takes  part  except  the  true  wine-yeast.  This  is  the  ideal 
condition  toward  which  the  wine-maker's  efforts  should  tend.  It  is, 
however,  by  no  means  essential  for  the  production  of  good  wine  that 
this  condition  should  be  reached.  All  that  is  necessary  is  that  the  true 
wine-yeast  should  vastly  outnumber  all  the  others,  and  that  nothing 
should  interfere  with  its  healthy  and  complete  action.  In  the  finest 
chateau  wines,  molds  and  false  yeasts  occur  in  the  first  stages  of  fer- 
mentation, but  the  conditions  of  wine-making  are  such  that  they  have 
little  or  no  perceptible  effect  on  the  must  before  the  true  wine-yeast 
commences  its  action.  This  action  soon  overcomes  all  others  and,  if 
nothing  interferes  with  it,  the  wine  is  given  a  stability  which  makes  it 
a  simple  matter  to  prevent  all  ulterior  action  of  injurious  fermentative 
agents. 

The  main  problem  of  wine-making,  then,  after  we  have  obtained  the 
best  possible  raw  material,  is  to  produce  a  clean  fermentation.  This  is 
to  be  accomplished  in  one  or  both  of  two  ways:  (a)  by  establishing  con- 
ditions favorable  to  the  growth  of  wine-yeast  and  unfavorable  to  the 
growth  of  the  other  organisms;  and  (6)  by  eliminating  the  other  organ- 
isms and  having  as  little  present  as  possible  in  the  must  but  pure  wine- 
yeast.  One  of  the  most  essential  conditions  is  established  when  our 
raw  material  is  of  proper  composition,  that  is,  when  the  various  sub- 
stances in  the  grapes,  especially  the  acid  and  sugar,  are  in  the  proper 
proportion.  This  is  all  that  is  necessary  in  a  cool  climate  to  insure  a 
clean  fermentation  if  the  presence  of  too  many  unfavorable  fermentative 
organisms  is  prevented  by  ordinary  care  and  cleanliness.  In  a  hot 
region,  on  the  other  hand,  however  favorable  the  composition  of  the 
grapes  and  however  cleanly  the  methods  of  handling  them,  a  thorough, 
clean  fermentation  is  rarely  obtained  unless  we  control  other  condi- 
tions. The  principal  of  these  conditions  is  the  temperature.  The  use 
and  necessity  of  a  high  temperature  to  properly  extract  the  grapes  have 
already  been  pointed  out.  The  danger  of  high  temperatures  consists 
principally,  in  practice,  in  their  effect  on  the  fermentative  organisms. 

The  injurious  effects  of  too  much  heat  during  fermentation  are  of  two 
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kinds,  which  should  be  carefully  distinguished.  In  the  first  place,  high 
temperatures  encourage  the  growth  of  the  bacteria  which  cause  most  of 
the  spoiling  of  wine.  In  the  second  place,  the  chemical  actions  which 
the  yeast  brings  about  in  the  must  at  a  high  temperature  are  different 
from  those  which  it  causes  at  a  low  temperature.  The  first  effects 
would  be  prevented  by  any  means  which  excluded  the  presence  of  bac- 
teria in  the  fermenting  must;  the  latter  are  dependent  only  on  the 
yeast.  It  is  possible  to  ferment  completely  all  the  sugar  in  any  ster- 
ilized must  which  does  not  contain  more  than  26%  at  any  temperature 
between  15^  C.  (59°  F.)  and  35°  C.  (95°  F.);  but  the  qualities  of  the  wine 
made  at  the  two  temperatures  will  be  very  different.  Leaving  out  of 
account  the  extractive  effects,  a  wine  fermented  near  the  lower  limit 
will  be  smoother,  fresher,  and  contain  more  alcohol  and  bouquet  than 
one  fermented  near  the  higher.  In  practice,  a  wine  fermented  at  the 
higher  temperature  may  be  more  valuable  on  account  of  the  greater 
color,  tannin,  and  body  it  contains,  if  these  latter  characteristics  are 
what  constitute  its  main  value. 

It  is  the  failure  to  properly  distinguish  between  these  two  effects  of 
heat  that  causes  the  wide  discrepancies  between  the  figures  given  by 
various  authorities  as  to  the  most  favorable  temperature  for  wine- 
making.  The  finest  Rhine  wines  are  kept  at  about  15°  C.  (59°F.)  during 
the  greater  part  of  the  fermentation,  while  in  Algeria  it  is  considered, 
by  most  wine-makers,  advisable  to  allow  the  temperature  to  rise  to 
35°  C.  (95°  F.).  In  the  former  case  the  most  valuable  characteristic  of 
the  wine  is  its  bouquet  and  aroma,  which  would  be  destroyed  at  high 
temperatures,  while  in  the  latter  the  color,  body,  and  tannin,  which 
constitute  the  main  value  of  the  wine,  would  not  be  sufl&ciently  extracted 
from  the  skins  at  a  lower  temperature.  In  the  Medoc  and  Burgundy 
districts  it  is  considered  desirable  to  keep  the  wine  during  fermentation 
at  between  25°  and  30°  C.  (77°  and  86°  F.).  This  is  low  enough  not  to 
destroy  either  the  freshness  or  the  bouquet,  and  high  enough  to  extract 
the  skins  sufficiently  with  the  thorough  stirring  and  long  maceration 
practiced  in  these  regions. 

In  hot  regions,  like  those  of  Algeria,  and  most  parts  of  California,  all 
considerations  give  way  to  the  necessity  of  finding  means  of  making 
a  sound  wine,  which  is  the  first  essential.  For  this  purpose  the  temper- 
ature will  in  these  regions  nearly  always  rise  too  high  unless  means 
are  taken  to  prevent  it. 

COOLING    DEVICES    (PHYSICAL). 

The  temperature  to  which  the  fermenting  grapes  rise  is  determined  by 
the  heat  they  contain  when  crushed,  phis  the  heat  generated  by  fermen- 
tation and  minus  that  lost  during  the  process  by  radiation  and  conduc- 
tion.    The  warmer  the  grapes  and  the  more  sugar  they  contain,  therefore, 
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the  higher  the  temperature  will  rise.  The  smaller  the  fermenting  mass, 
the  cooler  the  air,  the  greater  the  conductivity  of  the  vats,  and  the 
slower  the  fermentation,  the  less  the  temperature  will  rise.  Gathering 
the  grapes  only  in  the  early  morning,  or  leaving  those  gathered  in  the 
hot  part  of  the  day  exposed  to  the  night  air  before  crushing,  is  a  very 
effective  way  of  controlling  the  temperature  in  small  cellars.  In  large 
cellars  this  is  impossible,  owing  not  only  to  the  practical  difficulties  of 
finding  receptacles  for  the  grapes,  but  to  the  fact  that  however  cold  the 
grapes  are  crushed,  the  temperature  of  large  masses  will  rise  above  the 
danger  point  unless  the  heat  of  fermentation  is  eliminated  in  some 
way.  Professor  Bouffard*  has  shown  experimentally  that  180  grams  of 
sugar  give  out  at  least  23.5  calories  during  fermentation.  This  means 
that  22%  of  sugar  in  a  fermenting  must  is  capable  of  generating  enough 
heat  to  raise  the  temperature  about  90°  F.  If  none  of  the  heat  were 
lost,  therefore,  a  must  containing  22%  of  sugar  and  commencing  fer- 
mentation at  a  temperature  of  60°  F.  would  reach  100°  F.  and  "  stick  " 
while  it  still  contained  12%  of  sugar.  In  practice  some  of  this  heat  is 
always  lost,  but  with  hot  weather  and  large  vats  it  shows  that  it  is 
possible  for  the  fermenting  must  to  "stick"  however  low  in  sugar-con- 
tents it  may  be,  and  however  cool  the  grapes  are  when  crushed.  Cool- 
ing the  grapes  or  must,  therefore,  is  only  a  partial  remedy,  and  quite 
insufficient  to  insure  thorough  fermentation  unless  supplemented  by 
some  other  means. 

Aids  to  Radiation, — Any  means  which  promotes  the  radiation  of  heat 
from  the  fermenting  mass  tends  to  moderate  the  rise  in  temperature. 
One  such  means  is  the  use  of  small  fermenting  vats.  The  smaller  the  vat 
the  greater  will  be  the  surface  from  which  heat  radiates  in  proportion 
to  the  volume  of  the  mass  of  grapes.  For  example,  a  fermenting  vat  of 
the  ordinary  form,  containing  100  gallons,  will  have  a  radiating  surface, 
reckoning  the  top,  bottom,  and  sides,  of  about  31  square  feet,  or  .311 
square  foot  for  every  gallon  of  crushed  grapes  it  contains,  while  one  of 
1,000  gallons  will  have  about  144  square  feet,  or  .145  square  foot  per 
gallon,  and  one  of  10,000  gallons  about  670  square  feet,  or  only  .067 
square  foot  for  every  gallon.  How  little  the  radiation  from  even  the 
smallest  vats  used  in  commercial,  cellars  can  be  depended  on  to  keep 
the  teniperature  below  the  danger  point  is  familiar  to  every  practical 
wine-maker.  Numerous  experiments  made  at  Berkeley  make  this  point 
certain.f  To  quote  one:  Two  hundred  pounds  (about  25  gallons)  of 
crushed  grapes  were  placed  in  a  small  vat  and  allowed  to  ferment  in 
the  ordinary  way  with  three  stirrings  daily.  The  temperature  of  the 
room  varied  between  72°  and  75°  F.,  and  the  grapes  showed  63°  F.  when 

*  '*  Progrfes  Agricole  et  Viticole,"  vol.  24,  p.  34.'). 

tE.  W.  Hilgard:  "Methods  of  Fermentation,"  p.  15.  See  exp.  7.»2.  Rejiort  of  Agri- 
cultural Experiment  Station,  Berkeley,  1888. 


36  UNIVERSITY  OP   CALIFORNIA— EXPERIMENT  STATION. 

crushed.  Notwithstanding  these  favorable  conditions  of  cool  grapes  and 
small  vat,  the  temperature  rose  to  94°  F.  during  fermentation.  The 
grapes  contained  about  24%  of  sugar,  which,  according  to  Bouffard's 
tests,  would  produce  enough  heat  in  fermenting  to  raise  the  grapes  from 
their  initial  temperature  of  63°  F.  to  about  120"  F.  Radiation  thus  got 
rid  of  24°  F.  by  the  time  the  fermentation  reached  its  maximum.  In  a 
10,000-gallon  vat  radiation  could  have  removed,  providing  all  other 
conditions  were  the  same,  only  one-seventh  of  this  amount,  and  even  in 
a  1,000-gallon  vat  only  three-tenths,  which  would  not  have  been  enough 
to  prevent  arrest  of  fermentation  long  before  the  sugar  was  all  gone. 

Vats  smaller  than  1,000  gallons  are  not  practicable,  even  in  small 
cellars,  so  that  control  of  temperature  by  diminishing  the  size  of  the 
vats  is  incomplete  and  impracticable  for  California  conditions.  The 
same  may  be  said  of  vats  of  special  forms.  Very  high,  narrow  vats 
such  as  are  used  by  brewers,  or  very  wide,  shallow  vats  as  used  in  some 
wineries,  radiate  more  heat  than  vats  of  the  ordinary  form;  but  the 
difference  is  so  little  under  ordinary  conditions  that  it  can  not  be 
depended  upon  to  prevent  "  sticking."  A  3,000-gallon  vat  with  a  depth 
of  6  feet  presents  a  radiating  surface  of  about  313  square  feet,  while  one 
of  the  same  capacity  with  a  depth  of  only  3  feet  has  388  feet  of  radiating 
surface.  The  difference  in  radiated  heat  is  no  doubt  greater  than  is 
indicated  by  these  figures,  as  most  of  the  radiation  takes  place  from  the 
upper  surface  of  the  pomace,  which  in  the  shallow  vat  will  have  an  area 
of  about  125  square  feet,  and  in  the  deep  vat  only  about  65  square  feet. 
The  difference  is  not  enough,  however,  to  keep  the  temperature  suffi- 
ciently low,  except  in  small  vats  and  in  cool  weather. 

Various  forms  of  gratings  for  submerging  or  dividing  the  pomace  have 
been  in  limited  use  as  aids  to  cool  fermentation.  They  are  attempts  to 
counteract  the  tendency  of  the  pomace  to  rise  to  the  top  and  form  a 
semi-dry  "cap"  where  the  heat  becomes  excessive,  even  when  the  must 
below  keeps  comparatively  cool.  Some  of  these  gratings  keep  the  pomace 
near  the  bottom  of  the  vat,  where  it  can  not  become  hotter  than  the 
must  above,  owing  to  the  tendency  of  the  cooler  must  to  sink  on  account 
of  its  greater  specific  gravity.  Others  are  arranged  with  the  object  of 
promoting  the  continual  circulation  of  the  must  through  the  cap,  and 
thus  preventing  any  part  becoming  hotter  than  the  rest.  These  appli- 
ances are  all  very  troublesome  to  use,  and  at  the  best  are  only  palliatives. 
Frequent  stirring  (foulage)  of  the  fermenting  mass  is  almost  equally 
effective  and  is  more  easily  applied. 

An  ingenious  method  of  cooling,  at  one  time  discussed  a  good  deal  and 
tested  to  some  extent  in  Algeria,  is  that  of  Toutee.  It  is  based  on  an 
attempt  to  increase  the  heat  radiation  from  the  sides  of  the  vats.  With 
the  ordinary  wooden  vat  and  still  more  with  stone  or  concrete  vats, 
there  is  very  little  radiation,  except  from  the  top  of  the  grapes  exposed 
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to  the  air.  Toutee  constructed  vats  of  metal,  where  the  radiation  from 
the  sides  was  so  much  increased  that,  except  in  warm  weather,  white 
must  was  kept  sufficiently  cool  in  3,0(X)-gallon  vats.  With  red  grapes, 
owing  to  the  presence  of  the  pomace,  the  effect  was  less,  unless  continued 
stirring  or  pumping-over  was  practiced.  A  vital  defect  of  the  system 
was  its  cost  and  the  necessity  of  replacing  the  vats  on  hand. 

"  Pumping 'Ot^er  "  is  an  operation  resorted  to  very  frequently  in  Algeria 
and  France  as  in  California  for  promoting  a  dilatory  fermentation.  Its 
rationale  is  not  always,  however,  well  understood.  It  is  not  properly  a 
method  of  cooling.  In  fact,  it  generally  has  the  other  effect.  The  only 
case  in  which  it  really  cools  the  must  is  near  the  end  of  the  fermenta- 
tion, when  it  is  desirable  to  prevent  cooling  in  order  not  to  check  the 
action  of  the  yeast.  It  is  often,  nevertheless,  very  effective  in  producing 
a  thorough  fermentation.  This  it  does,  not  by  cooling  the  must,  but  by 
providing  the  yeast  with  an  abundance  of  oxygen,  which  strengthens 
and  stimulates  it  and  enables  it  to  attack  the  sugar  more  forcibly.  It 
is  very  effective  and  useful  at  the  beginning  of  the  fermentation  in  cool 
weather,  or  when  real  cooling  means  are  applied  as  well.  In  hot  weather 
it  is  more  likely  to  increase  the  trouble,  and  toward  the  end  of  fermenta- 
tion it  entails  a  loss  of  alcohol  and  a  vapid  taste,  which  may  more  than 
offset  any  benefit  derived. 

Attemperators  and  Refrigerntors, — The  failure,  in  the  majority  of  cases, 
of  all  the  methods  previously  discussed,  long  ago  led  the  wine-makers 
of  Algeria  to  look  for  some  more  effective  and  reliable  method  of  con- 
trolling the  temperature.  This  they  have  found,  after  many  trials,  in 
two  or  three  forms  of  machines  known  by  the  above  names.  An  attem- 
perator  is  an  appliance — usually  a  long  spiral  tube — which  is  placed 
in  the  fermenting-vat  and  through  which  water  or  other  cooling  liquid 
is  run.  A  refrigerator  is  an  appliance — also  usually  a  spiral  tube — 
outside  the  vat,  through  which  the  wine  is  run,  and  which  is  cooled  by 
a  cold  liquid  on  the  outside.  Innumerable  forms  of  both  classes  of 
machines  have  been  tested,  but  only  a  few  have  come  into  general  use. 

A  very  efficient  form  of  attemperator  is  that  used  at  the  Government 
wine  cellar  of  Constantia  in  Cape  Colony  and  in  some  Australian 
cellars. 

Fig.  2  will  make  clear  the  principles  involved.  Each  vat  is  fur- 
nished with  a  grating  by  which  the  pomace  is  kept  submerged  several 
inches  below  the  must,  and  with  a  small  pump  for  bringing  tlie  must 
from  the  bottom  to  the  top.  When  the  temperature  rises  to  the  point 
which  it  is  not  desired  to  exceed,  a  copper  coil  is  placed  in  the  must 
above  the  grating  and  attached  to  a  water  tap.  Cool  water  running 
through  this  coil  soon  brings  down  the  temperature  of  the  supernatant 
must.  In  the  meanwhile  the  pump,  which  is  attached  to  a  shaft  which 
4— BUL.  167 
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works  all  the  Bma.ll  vat  pumps,  is  started,  and  a  continuouB  but  slow 
flow  of  liquid  is  established,  which  is  cooled  as  it  comes  in  contact  with 
the  coil  on  top  and  cools  the  pomace  as  it  passes  through.  This 
arrangement  gives  very  perfect  control  of  the  fermentation,  with  compara- 
tively little  labor.  In  vats  of  one  or  two  thousand  gallons  the  tempera- 
ture can  be  kept  at  any  point  desired,  and  the  extraction  of  the  pomace 
can  be  increased  or  diminished  very  considerably  by  the  more  or  less 
constant  working  of  the  vat  pumps.  Whether  the  control  of  tempera- 
ture or  the  extraction  of  the  pomace  would  be  as  complete  in  large  vats 
where  the  pomace  cap  beneath  the  grating  was  very  thick,  is  doubtful. 


Pig.  1,    Cooling  device  lor  termenllng'Tiit. 

The  method,  however,  is  excellent  in  small  or  inedium-sized  cellars, 
where  the  object  is  to  make  wine  of  high  quality.  Its  principal  objec- 
tion ia  the  initial  expense. 

Cheaper  attemperators  have  been  made  consisting  simply  of  coils  of 
copper  or  varnished  galvanized  iron  piping  placed  around  the  inside 
walls  or  in  various  other  positions  in  the  vats.  They  are  all  efficient 
enough  for  the  cooling  of  white  wine  where  there  is  no  solid  matter 
present,  but  are  quite  inadequate  for  the  case  of  red  wine,  and  fail  almost 
completely  to  prevent  undue  heating  in  the  cap,  except  in  small  vats 
where  continuous  stirring  can  be  practiced. 
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Refrigerators. — Appliances  of  many  forms  arranged  for  the  cooling  of 
the  fermenting  must  outside  the  vat  have  been  devised  and  tested. 
Only  two  types  are  in  extensive  use  at  the  present  time,  however.  The 
more  common  of  these  is  that  originated  by  Mtintz  and  Rousseau,* 
which  is  made  by  several  manufaolurers  of  cellar  appliances.  It  con- 
sists of  a  aeries  of  horizontal,  superposed  copper  tubes,  connected  in 
such  a  way  that  the  warm  must  enters  at  the  bottom  and  emerges  at  the 
top.  The  cooling  is  obtained  by  causing  water  to  drop  or  flow  over  the 
tubes  from  top  to  bottom.  This  form  (Fig.  3)  is  useful  especially  where 
water  is  scarce,  and  is  the  type  used  almost  exclusively  in  Algeria. 
There  is  probably  not  a  single  large  cellar  in  Algeria,  Oran,  or  Constan- 


Tia,  S.    AlKerian  type  of  refrigerator. 

tine  which  does  not  possess  one  or  more  of  these  machines,  and  by  their 
use  the  production  of  a  sound,  completely  fermented  wine  has  become 
possible  in  all  cases. 
The  amount  of  cooling  necessary  is  indicated  by  the  following  example: 

Orapa  eantairang  tO%  of  FermetUabU  Sagar. 

Temperature  of  grapea  when  crushed 20°  C. 

tHeat  liberated  by  fermentation  ol  2U2  of  sugar 28"  C. 

Total  temperature  unitH _.....  «"  C. 

In  order,  then,  to  prevent  the  temperature  of  the  fermenting  must  from 
rising  above  35°  C,  it  is  necessary  to  remove  11°  C,  or  approximately 
11  calories.     That  is  to  say,  when  the  temperature  reaches  35°  C,  if  it  is 

■See  Bull.  IIT,  Calif.  Agr.  Exp.  Station. 

t  Calculated  by  using  Prof.  Bouftard's  figure  ol  1.3  calories  for  each  per  cent  of  sugar. 


40 


UNIVERSITY  OF   CALIFOENIA— EXPERIMENT  STATION. 


cooled  to  24°  C.  the  sugar  will  have  all  disappeared  by  the  time  it 
reaches  35°  C.  again,  as  shown  by  the  following  table: 


Temperatare. 

Degrees  of  Temperature. 

Per  Cent  of  Sugar. 

Gained. 

Removed. 

1 
Removed.     Remaining. 

20® . 

1 

20.0 

36® - - 

16 

1 

11.6 

8.5 

24®  cooled     ._  _ - 

11 

35® - 

11 

20.0 

0.6 

--.--___-  ..-• 

This  supposes  that  no  heat  is  abstracted  except  that  taken  by  the 
cooling  machine.  In  practice,  even  in  large  concrete  vats,  a  certain 
amount  of  heat  is  lost  by  radiation,  so  in  the  case  above  it  would  not 
be  necessary  to  remove  quite  11  calories.  In  California,  with  our  sweeter 
grapes  and  hotter  weather,  it  would  be  necessary  to  remove  more  heat 
than  in  Algeria  and  generally  to  cool  twice.  The  following  may  be 
considered  an  average  example: 

Orapet  containing  22%  of  Fermentable  Sugar. 

Temperature  of  grapes  when  crashed 70.0®  F. 

Heat  liberated  by  22%  of  sugar 51.7®  F. 

Total  temperature  units  121.7®  F. 

In  order  to  prevent  the  temperature  rising  above  95°  F.  it  would  be 
necessary  to  remove  heat  equivalent  to  26.7°  F.  or,  allowing  for  a  certain 
amount  of  loss  by  radiation  and  conduction,  the  cooler  would  have  to 
remove  about  20°  F.  It  would  be  easier  and  probably  more  desirable 
to  remove  this  by  two  coolings  of  10°  F.  each  than  by  a  single  one  of 
20°  F.;  easier,  because  it  requires  less  time  and  less  water  of  a  given 
temperature  to  cool  must  from  95°  to  85°  than  from  85°  to  76°,  and 
probably  more  desirable,  as  some  observers  claim  that  too  much  cooling 
at  one  time  delays  fermentation.  The  relation  of  the  temperature  with 
the  disappearance  of  the  sugar  would  then  be  somewhat  as  follows: 


Temperature  of  Wine. 


70° 

95® 

85®  (first  cooling) .  _. 

95® 

85°  (second  cooling) 
95° 


Degrees  of  Temperature,  il       Per  Cent  of  So^r. 

Removed. 


Gained. 


Removed. 


0 
26 


10 
10 


0 

io 
io' 


0 
12 


17 
22 


Remaining. 


22 
10 


6 
6 


These  figures  in  the  temperature  columns  of  the  foregoing  tables  must 
not  be  understood  to  represent  the  actual  temperatures  found  in  prac- 
tice.   At  no  time  would  there  be  a  fall  of  temperature  from  95°  to  85°  F. 
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of  the  whole  mass  of  fermenting  grapes.  This  difference  of  10  degrees 
simply  represents  the  amount  of  heat  which  it  is  necessary  to  remove 
during  one  cooling,  and  is  useful  in  indicating  the  amount  and  the 
temperature  of  the  water  needed.  While  the  cooling  is  going  on,  fer- 
mentation and  the  production  of  heat  continue,  so  that  though  the  must 
passing  through  the  cooler  may  be  reduced  10  degrees  or  more,  the 
whole  mass  in  the  vat  will  be  reduced  very  much  less  or  even  not  at  all. 
The  good  effect  consists,  in  the  latter  case,  not  in  cooling  the  fermenting 
mass,  but  in  preventing  its  temperature  from  rising  any  higher. 

A  description  of  the  common  Algerian  practice  in  cooling  will  make 
this  clearer.  As  a  rule,  the  fermenting-vats  are  made  of  such  a  size 
that  two  of  them  will  contain  exactly  the  amount  of  grapes  gathered 
in  one  day.  One  is  filled  in  the  morning  and  another  in  the  afternoon. 
When  the  temperature  of  the  first  vat  reaches  35°  C.  the  faucet  at  the 
bottom  is  attached  to  a  pump  and  the  hot  must  passed  slowly  through 
the  cooler  and  back  into  the  vat  again.  The  must  as  it  leaves  the 
cooler  may  have  a  temperature  of  25°  C.  to  30°  C,  but  it  is  fermenting 
and  producing  heat  meanwhile  as  are  the  other  contents  of  the  vat,  so 
that  there  may  be  very  little  if  any  apparent  reduction  of  temperature 
in  the  vat.  The  sugar,  however,  is  disappearing,  until  a  time  comes 
when,  though  the  temperature  of  the  vat  may  still  be  nearly  35°  C, 
there  is  not  enough  sugar  left  in  the  must  to  heat  it  above  that  point. 
In  fact,  the  usual  plan  in  Algeria  is  to  start  pumping  through  the 
cooler  as  soon  as  the  must  reaches  35°  C,  and  to  continue  this  pump- 
ing until  the  fermentation  is  practically  finished,  that  is,  until  only  2% 
to  3%  of  sugar  is  left.  If  the  temperature  is  then,  say,  34°  C.  and  has 
never  exceeded  35°  C,  there  is  no  danger  of  the  vat  "sticking."  This 
pumping  through  the  cooler  occupies  eight  or  twelve  hours  for  each  vat, 
and  is  kept  up  night  and  day.  This  explains  the  arrangement  of  hav- 
ing two  vats  filled  per  day.  One  is  cooled  at  night  and  the  other  during 
the  day.  Every  vat  is  cooled,  and  cooled  but  once.  When  the  weather 
is  warm  and  the  grapes  very  sweet,  the  wine  is  kept  going  through  the 
cooler  for  a  longer  time.  On  the  other  hand,  cool  weather  and  grapes 
of  low  sugar-content  necessitate  less  time.  The  size  of  the  vats,  the 
size  of  the  cooler,  and  the  amount  of  water  should  be  so  calculated  that 
twelve  hours'  pumping  in  the  hottest  weather  with  the  sweetest  grapes 
expected  will  remove  the  necessary  amount  of  heat  from  half  the  grapes 
crushed  in  one  day.  In  hot  weather,  when  the  grapes  are  warm  when 
crushed,  it  will  be  necessary  to  cool  twice;  but  the  total  time  of  both 
coolings  should  never  exceed  the  twelve  hours,  or  an  extra  machine 
should  be  kept  in  reserve  for  exceptionally  hot  weather. 

In  order  to  show  what  a  cooler  of  this  type  may  be  expected  to  do 
under  California  conditions,  the  following  figures  have  been  calculated 
on  the  basis  of  actual  experiments  made.*     The  estimate  has  been 

•  "Revue  de  Viticulture,"  vol.  7,  p.  3a5. 
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made  for  a  cellar  receiving  a  maximum  of  100  tons  a  day  in  hot 
weather.*     In  cool  weather  more  could  be  handled: 

Cooling  by  Miintz  and  Rousseau's  Maxihine. 

(Average  case.) 

Grapes  containing  22%  of  sugar,  capable  of  developing 51.7*  F. 

Temperature  of  grapes  at  crushing _ 70.0 

Total  degrees  of  temperature 121.7 

Maximum  temperature  desired. _ _'- --  *  90.0 

Number  of  degrees  necessary  to  be  removed *--- _ 31.7 

Less  6.7°  P.  from  radiation 25.0 

Temperature  of  water 65.0 

(If  the  must  is  cooled  to  774°  F.  as  soon  as  it  reaches  90°  F.  it  would  require 
two  coolings  to  remove  the  necessary  25  degrees.) 

Wine  to  cool  in  20  hours 24,000  gaUons 

Water  required 48,000  gallons 

Machines  needed,  I.    (Capacity  of  M.  &  R.  machine,  2,400  gallons  per  hour.) 

If  the  grapes  contained  24%  of  sugar  and  their  temperature  at  crush- 
ing was  80°  F.  and  that  of  the  water  available  70°  F.,  which  is  an  extreme 
case,  two  machines  would  be  necessary  and  twice  the  amount  of  water. 
The  cost  of  the  water  is  merely  nominal  if  the  cellar  is  near  an  irri- 
gating ditch.  Recent  investigations  of  pumping  plants  in  practical  use 
in  irrigation  show  that  on  the  average  300,000  gallons  can  be  raised  10 
feet  for  about  %1.\ 

For  a  cellar  of  the  size  supposed,  viz:  one  crushing  about  100  tons 
of  grapes  per  day,  two  coolers  would  be  necessary,  of  the  capacity  of 
Miintz  and  Rousseau's  largest  size  and  an  available  supply  of  about 
100,000  gallons  of  water  per  day,  the  temperature  of  which  should  never 
exceed  70°  F.  This  would  make  it  possible  to  prevent  the  wine  ever 
surpassing  90°  F.,  even  in  the  hottest  weather,  and  under  average  con- 
ditions not  more  than  half  the  water  and  only  one  machine  would  be 
used. 

Most  of  the  large  cellars  of  California  are  situated  where  they  can 
obtain  an  abundant  supply  of  water  by  pumping.  This  is  especially 
true  in  the  hotter  regions,  where  irrigation  is  practiced.  In  this  we  have 
a  great  advantage  over  Algeria,  where  water  is  very  frequently  scarce. 
The  various  ingenious  devices  invented  in  Algeria  for  cooling  the  water 
before  using  would  be  of  little  use  here,  because  it  would  hardly  ever  be 
necessary  to  use  the  same  water  twice,  and  cool  water  can  be  obtained 
in  nearly  all  cases.  Regular  observations  made  by  the  Irrigation 
Department  of  the  University  of  California  show  that  the  temperature 
of  the  main  irrigating  canals  in  the  San  Joaquin  Valley  during  the 
wine-making  season  varies  between  60°  and  70°  F.,  which  is  quite  cool 
enough  for  the  purpose. 

*  Newer  forms  of  this  type  of  cooler  are  eVen  more  efficient.  See  "  Progrfes  Agricol« 
etViticole,"  vol.  30,  p.  19. 

t  S.  Portier :  Circular  No.  59,  Office  of  Experiment  Stations,  Washington,  D.  C,  p.  Ift 
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Another  type  of  cooler  commonly  used  consists  of  a  long  copper  or 
galvanized  iron  pipe  laid  in  a  long  trough.  The  wine  is  pumped  through 
the  pipe  and  the  water  flows  in  the  trough  in  the  opposite  direction. 
The  device  is  simple,  easily  constructed  at  the  cellar,  and  is  not  costly. 
Its  main  defect  is  that  it  does  not  thoroughly  utilize  the  cooling  capacity 
of  the  water,  and  much  more  water  is  necessary.  Where  large  quanti- 
ties of  cool  water  are  available,  as  near  a  main  irrigating  canal,  it 
should  be  very  useful.     A  good  example  of  this  type  of  cooler  is  in 
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Vertical  section. 
Fio.  4.    Plan  and  section  of  a  wine  cooler  at  Le  Grand  Craboules,  Narbonne. 

operation  at  the  cellar  of  M.  Gaston  Gautier  near  Narbonne.  At  this 
cellar  is  made  about  500,000  gallons  of  wine  yearly.  The  trough  is 
made  of  six  walls  of  concrete  about  2  feet  high  and  4  inches  thick,  so 
arranged  that  the  water  flows  from  one  end  to  the  other  in  a  zigzag 
course.  The  galvanized  iron*  pipe  through  which  the  wine  runs  is  laid 
near  the  bottom  of  this  trough.     The  machine  is  said  to  run  all  the 


•The  pipe  should  be  tinrhedj  not  "galvanized,"  as  in  the  latter  case  the  zinc  covering 
wiU  be  quickly  corroded  by  the  acids  of  the  wine,  and  zinc  will  contaminate  the  wine. 
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season  without  cleaning,  and  remain  effective  to  the  end.  At  the 
end  of  the  season  the  wine  pipe  is  taken  apart  at  the  joints  and  cleaned. 
Such  a  cooler  as  this  could  be  very  easily  constructed  on  the  bank  of 
an  irrigating  canal,  or  the  piping  might  even  be  placed  directly  in  the 
canal. 

Ice. — The  cooling  power  of  ice  might  be  used  very  effectively  to  pre- 
vent hot  fermentations,  if  it  could  be  obtained  cheaply  enough.  For 
white  wine,  it  is  easily  applied  by  placing  the  ice  in  a  tinned  copper 
tub  floating  on  top  of  the  must.  The  hottest  must  rises  to  the  top  and 
is  cooled  by  contact  with  the  tub  and  falls  to  the  bottom.  This  creates 
a  circulation  of  the  liquid,  which  maintains  a  uniform  temperature  in 
all  parts  of  the  vat.  For  fermenting  masses  of  crushed  grapes  this 
method  is  not  applicable.  In  this  case  the  ice  could  be  used  to  cool 
the  water  used  with  an  ordinary  refrigerator.  Five  pounds  of  ice  will 
reduce  100  gallons  of  must  about  one  degree  Fahrenheit.  To  reduce 
the  must  20  degrees  Fahrenheit,  as  in  the  case  instanced  on  page  40,  it 
would  require  over  one  pound  of  ice  for  every  gallon  of  must.  This  may 
be  taken  as  about  the  average  cooling  necessary,  so  that  for  every  ton  of 
grapes,  when  used  for  white  wine,  200  pounds  of  ice  would  be  needed, 
and  about  300  pounds  for  the  same  amount  of  grapes  when  used  for 
red  wine.  If  used  in  connection  with  a  water  refrigerator,  simply  to 
increase  the  coolness  of  the  water  where  only  warm  water  was  available, 
would  require  under  ordinary  conditions  about  the  same  amount. 

The  cost  of  cooling  for  ice  alone  would  amount  to  about  $1.50  per  ton 
of  grapes,  reckoning  ice  at  \  cent  per  pound,  which  is  about  1  cent  a 
gallon  for  the  wine  made.  This  is  much  more  than  the  whole  cost  of 
cooling,  including  labor,  where  it  is  possible  to  get  cool  water. 

The  method,  which  has  been  tested  in  California,  of  placing  the  i(*e 
directly  in  the  vat  with  the  idea  of  cooling  and  reducing  the  sugar  at  the 
same  time,  is  quite  inadmissible.  The  amount  of  ice  necessary  would 
introduce  far  too  much  water  into  the  must. 

CHEMICAL    COOLING    DEVICES. 

The  rise  of  temperature  in  a  vat  of  fermenting  grapes  is  due  to  the 
fact,  already  noted,  that  more  heat  is  produced  in  a  given  time  by  fer- 
mentation than  is  lost  by  radiation  and  conduction  in  the  same  time. 
The  heat  produced  is  limited  by  the  amount  of  fermentable  sugar 
present;  the  heat  lost,  by  the  time  of  fermentation.  If  the  fermentation 
is  rapid  the  excess  of  heat  produced,  over  that  lost  in  a  given  time,  will 
be  great,  and  the  rise  of  temperature  correspondingly  great.  If  on  the 
contrary  the  fermentation  is  slow,  the  excess  will  be  less  and  the  rise  of 
temperature  less.  If  the  fermentation  is  slow  enough,  the  heat  lost  may 
equal  the  heat  gained  and  no  rise  of  temperature  at  all  take  place. 
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Anything,  therefore,  which  retards  fermentation  will  lower  the  maxi- 
mum temperature  to  which  the  grapes  will  rise.  Various  substances 
may  be  added  to  the  must  which  have  this  effect  of  retarding  the  course 
of  fermentation.  The  only  one  which  has  come  into  practical  use  is 
sulfur ous  acid  in  some  form.  There  are  two  sources  of  this  acid 
which  are  at  present  extensively  used  in  wine-making.  When  sulfur  is 
burned  it  produces  sulfurous  acid  gas.  One  pound  of  sulfur  on  burn- 
ing yields  two  pounds  of  sulfurous  acid.  The  other  source  is  a  salt 
of  sulfurous  acid,po£a88tttm  meta-bisulfite,  often  sold  commercially  under 
the  incorrect  name  of  potassium  sulfite.  When  this  salt  is  placed  in 
must  or  wine  it  is  broken  up  by  the  acids  in  the  wine,  and  yields  sul- 
furous acid  equal  to  57%  of  its  weight.  The  cost  of  the  sulfite  is  about 
23  cents  per  pound  in  France,  and  that  of  sulfur  less  than  2  cents.  As 
the  former  yields  only  one  fourth  as  much  sulfurous  acid  as  the  latter, 
the  cost  of  material  is  about  fifty  times  as  great.  The  difference  in  cost 
of  material  is  in  many  cases,  however,  counterbalanced  by  the  greater 
ease  with  which  the  sulfite  can  be  used. 

Sulfur. — The  fumes  of  burning  sulfur  have  long  been  used  in  the  man- 
ufacture of  white  wine  in  all  wine-making  countries.  The  finest  white 
wines  of  the  Rhine  and  Gironde  are  sulfured  in  this  way  very  heavily. 
Some  of  the  finest  of  the  former  contain  as  much  as  .20  per  mil.  to  .26  per 
mil.  of  sulfurous  acid.  Sauternes  and  Graves  of  the  Gironde  contain  sim- 
ilar amounts.  As  this  is  many  times  as  great  as  is  needed  for  controlling 
the  temperature,  and  as  practically  all  that  is  used  disappears  from  the 
wine  during  fermentation,  the  question  of  the  legality  or  wholesomeness 
of  the  practice  does  not  come  into  consideration  in  the  making  of  ordi- 
nary wine.  While  the  use  of  sulfurous  acid  has  other  advantages^ 
especially  in  the  making  of  the  wines  mentioned,  in  ordinary  cases  one 
of  the  chief  benefits  is  the  moderation  of  the  rate  of  fermentation  and 
the  consequent  lower  temperature.  For  this  purpose  it  is  used  exten- 
sively in  southern  France  and  to  a  less  extent  in  Algeria.  To  give  an 
idea  of  the  moderation  of  temperature  realizable  in  the  fermentation  of 
red  wine,  the  following  example  may  be  given:*  Two  tests  were  made 
with  two  closed  vats  of  3,750  gallons  each.  One  vat  of  each  pair  was 
sulfured  and  both  filled  at  the  same  time  with  crushed  Carignane  grapes. 
In  Nos.  1  and  3,  2.2  pounds  of  sulfur  was  burned  before  filling.  When 
the  temperature  of  these  vats  reached  86°  F.  the  fumes  from  1.1  pounds 
of  sulfur  were  pumped  into  the  must.  Twenty-four  hours  later  this 
treatment  was  repeated.  Owing  to  the  method  of  introducing  the  sul- 
fur fumes  there  is  no  way  of  determining  how  much  the  must  absorbed, 
but  probably  not  more   than  10%  or  20%  of  the  amount  produced. 


•  ♦*  Progrfes  Agricolc  et  Viticole,"  vol.  29,  p.  536. 
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Casks  Nos.  2  and  4  were  treated  in  every  way  the  same  as  Nos.  1  and  3, 
except  that  no  sulfur  was  used.     The  following  table  shows  the  results: 


Maximum  i 

Tempera-     Drawn  off  at 
ture 


Sugar 
Remaining. 


Alcohol  in 

Wine  at 

2  Months. 


Vat  No.  1,  sulfured  . 
Vat  No.  2,  no  sulfur 
Vat  No.  3,  sulfured  . 
Vat  No.  4,  no  sulfur 


93* 
102 

95 
104 


8  days  \  0 

9  days  >  2 
9  days  '  0 

10  days  |  2.5 


13.5 
13.0 
13.9 

ia3 


In  spite  of  the  retarding  effect  of  the  sulfurous  acid  the  fermentation 
in  the  sulfured  vats  finished  first.  Though  the  fermentation  in  the 
unsulfured  vats  was  most  rapid  at  first,  the  great  heat  developed 
stopped  the  action  of  the  yeast  before  all  the  sugar  had  disappeared ,  so 
that  the  last  2%  of  sugar  required  several  weeks  to  ferment  out. 

The  alcohol  in  the  sulfured  wines  was  about  a  half  per  cent  higher 
than  in  the  others,  a  difference  due  in  great  part  probably  to  loss  from 
evaporation  while  pumping-over  the  latter  at  a  high  temperature. 

The  amount  of  sulfurous  acid  needed  to  delay  fermentation  is  indi- 
cated by  some  tests  made  by  Roos.*  Must  containing  .05  per  mil.  of 
sulfurous  acid  fermented  three  fourths  as  fast  as  without  any,  and  must 
containing  .1  per  mil.  fermented  less  than  one  half  as  fast.  These  fig- 
ures can  be  used  only  as  indications  of  where  to  commence  trials  in 
practice,  for  the  amount  necessary  will  depend  on  a  variety  of  condi- 
tions which  differ  for  every  cellar,  viz,  composition  of  must,  tempera- 
ture of  grapes  and  cellar,  amount  of  aeration,  kind  and  quantity  of 
yeast  present,  and  size  of  fermenting-vats.  The  amount  necessary 
depends  especially  on  the  amount  and  kind  of  yeast  present.  If  the 
sulfurous  acid  is  added  before  fermentation  starts,  a  small  amount 
delays  fermentation  considerably.  In  this  connection  Roos  f  gives  the 
following  figures  as  a  guide  to  the  use  of  sulfurous  acid  in  clearing 
white  must  before  fermentation : 

To  delay  10-12  hours .030  gram  per  liter. 

To  delay  18-24  hours 050  gram  per  liter. 

To  delay  48-00  hours 075  gram  per  liter. 

To  delay  5-6  days 100  gram  per  liter. 

These  results  indicate  that  freshly  expressed  must,  to  which  has  been 
added  the  amounts  of  sulfurous  acid  mentioned,  will  not  show  percepti- 
ble fermentation  until  after  the  times  mentioned.  If  these  amounts  of 
the  acid  were  added  to  must  in  full  fermentation  they  would  not  stop 
the  action  of  the  yeast,  but  would  simply  diminish  its  rate,  as  in  the 
experiments  mentioned  on  page  45.  Therefore,  the  larger  the  amount 
of  yeast  present  the  more  sulfurous  acid  is  needed  to  delay  or  check  fer- 


•'*Progrfes  Agricole  et  Viticole,"  vol.  29,  p.  225. 
t  Roos:  "Industrie  Vinicole  Meridionale,"  p.  234. 
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mentation.  The  kind  of  yeast  also  influences  the  result.  Some  yeasts 
are  much  more  sensitive  to  the  action  of  the  acid  than  others.  Part  of 
the  good  effect  of  a  preliminary  sulfuring  of  the  must  is  that  the  true 
wine-yeast  is  more  resistant  to  sulfurous  acid  than  most  of  the  other 
organisms  present,  and  musts  thus  treated  are  therefore  likely  to 
undergo  a  purer  fermentation.  Yeasts  may  even  be  selected  with  a 
special  resisting  power,  as  in  the  process  described  on  page  56. 

The  possibilities  of  cooling  by  the  use  of  sulfurous  acid  are  of  course 
limited  by  the  amount  of  possible  loss  of  heat  by  radiation.  In  warm 
cellars,  or  in  very  hot  weather,  the  temperature  will  run  up  too  high  in 
spite  of  sulfuring.  The  same  is  true  of  fermentations  in  large  vats.  The 
method  is,  therefore,  of  limited  use,  and  while  very  effective  in  small 
cellars  and  cool  climates  is  usually  insufficient  under  other  conditions. 

In  the  south  of  France  the  white  musts  are  always  treated  with  the 
fumes  of  burning  sulfur.  The  old  method  was  to  burn  a  certain  quan- 
tity of  sulfur  in  each  cask  before  introducing  the  must.  Now  the 
must  is  usually  passed  through  a  "sulfurizer"  and  then  pumped  into 
the  casks.  In  both  methods  there  is  great  uncertainty  as  to  how  much 
sulfur  fumes  are  absorbed.  In  the  first  method  only  a  portion  of  the 
fumes  are  taken  up  by  the  must,  the  remainder  being  expelled  with  the 
air  as  it  is  forced  out  of  the  cask  by  the  must.  The  difficulty  is  not  so 
great,  however,  in  practice  as  it  seems  h  priori. 

If  a  small  quantity  of  sulfur  is  burned,  nearly  all  the  fumes  are 
absorbed,  while  if  a  large  quantity  is  burned,  the  greater  part  escapes. 
Practical  tests,  under  ordinary  cellar  conditions,  show  that  if  all  the 
sulfur  possible  is  burned  in  a  small  cask,  the  must  when  introduced  in 
the  ordinary  way  through  a  hose  will  absorb  about  .1  per  mil.  of  sulfur- 
ous acid.  If  only  one  seventh  of  this  possible  amount  is  used  the  must 
will  absorb  .05  per  mil.,  or  half  as  much.  That  is,  if  we  burn  2.7  ounces 
of  sulfur  in  a  100-gallon  cask  it  will  have  only  twice  the  effect  of  burning 
.4  ounce.  The  amount  necessary  for  defecating  the  must  or  for  moder- 
ating the  heat  of  fermentation  lies  between  these  two  extremes  of  .1  per 
mil.  and  .05  per  mil.,  so  that  when  the  fermentations  take  place  in  small 
casks  the  rough  guess  of  the  cellarman  as  to  the  quantity  of  sulfur 
to  burn  is  usually  near  enough  for  practical  purposes.  With  large 
casks  this  is  not  always  true,  as  the  sulfur  fumes  are  absorbed  more 
completely.  The  absorption,  however,  is  not  complete  enough,  even  in 
this  case,  to  make  the  amount  of  sulfur  burned  a  sufficient  measure 
of  the  amount  of  sulfurous  acid  introduced  into  the  must. 

Many  ingenious  devices  exist  for  causing  the  must  to  absorb  all  the 
sulfur  fumes  produced  and  so  to  make  it  possible  to  introduce  an 
exact  amount.  These  devices  are  of  two  types:  In  one,  the  must  passes 
through  an  apparatus  placed  in  the  bunghole  of  the  cask,  so  constructed 
that  all  the  fumes  coming  out  of  the  cask  pass  through  the  incoming 
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must  and  are  therefore  absorbed.  In  the  other,  the  cask  is  filled  first 
and  the  sulfur  fumes  are  then  forced  into  the  cask  by  means  of  a  pump. 
Most  of  the  devices  of  the  first  type  are  cumbersome,  troublesome  to  put 
in  place,  and  are  tittle  used.     One  of  the  simplest  is  the  Brise-jfl  of 


which  laBltBChed  by  cordift 


Roos,  shown  in  Figa.  5  and  6.  By  means  of  this  simple  device  the  incom- 
ing stream  of  must  is  thoroughly  broken  up  into  a  spray,  and  tests 
ahow  that  only  from  1%  to  5%  of  the  sulfur  fumes  escape.  This  is  quite 
close  enough  for  practice.     It  can  not,  of  course,  be  used  except  where 


there  is  a  manhole  on  the  top  of  the  cask.  For  casks  with  only  a  bung- 
hole  on  top  a  long  tube  pierced  with  small  holes  may  be  adapted  to  the 
end  of  the  hose,  but  the  absorption  is  then  not  quite  so  complete. 

The  second  type  of  sulturizer  is  exemplified  by  Fig.  7,  The  correct 
amount  of  sulfur  is  weighed  and  placed  in  an  iron  pan  beneath  a  cask 
from  which  one  head  has  been  removed.     The  suction  hose  of  a  pump 
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is  then  attached  to  the  bunghole  of  the  inverted  cask,  and  as  the  fumes 
are  given  off  they  are  driven  by  the  pump  into  the  must,  preferably 
through  a  hoBe  inserted  through  the  upper  bunghole.  This  method  is 
very  effective  for  introducing  large  quantities  of  sulfurous  acid,  but  is 
little  used.  The  hot  sulfur  fumes  are  apt  to  injnre  the  hose  and  pump 
and  the  method  is  troublesome  to  use  in  large  cellars. 

The  sulfurizers  used  in  most  of  the  cellars  which  make  large  quanti- 
ties of  white  wine  are  simitar  in  principle  to  the  one  shown  in  Fig,  8. 
An  examination  of  the  6gure  (8)  will  make  clear  the  principle  of  the 
machine.  The  must  enters  by  the  hose  shown  at  the  upper  right-hand 
corner  of  the  figure,  flows  from  shelf  to  shelf  through  the  sulfuring  cham- 


Tio.  '.    Method  of  sulfuring  mual  wllh  >  pump. 
M,  imftll  caik  with  one  hewi  removed,  servtug  as  a  chamber  In  which  to  burn  the 
■nlfur;  /, /,  openlngii  lor  entrance  ol  air:  a,  r,  hose  (htou(h  which  the  sulfur 
tumen  are  forced  Into  the  oask  of  wine  by  meant  of  the  pump,  F. 

ber  into  a  reservoir  below.  The  sulfur  fumes  generated  in  the  stove 
shown  at  the  lower  right-hand  corner  of  the  figure  enter  the  sulfuring 
chamber  near  the  bottom  and  take  a  zigzag  course  to  the  top  where  the 
current  of  air  which  carries  them  escapes  through  a  narrow  chimney. 
This  arrangement  insures  a  thorough  contact  between  the  must  and 
the  sulfur  fumes. 

The  Bulf  urous  acid  is  so  completely  absorbed  in  this  machine  that  there 

in  no  odor  of  burning  sulfur  at  the  opening  0  where  the  air  escapes. 

The  quantity  of  acid  absorbed  by  the  mnst  depends  on  the  amount  of 

sulfur  burned  and  the  rate  at  which  the  must  passes  through  the  appa- 

'   ratus.     It  is  possible  thus  to  approximate  a  certain  dose  in  sulfuring 
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the  must,  but  hardly  more  closely  than  by  the  old  method  of  burning 
the  sulfur  in  the  casks.  The  chief  merits  of  the  machine  are  saying  of 
labor  and  of  the  inconvenience  and  difficulty  of  burning  sulfur  in 
the  casks,  especially  when  they  are  large.  At  the  cellar  of  Villeroy» 
near  Cette,  where  1,000,000  gallons  of  white  wine  are  made  annually, 
all  the  must  is  sulfured  by  two  machines  constructed  on  this  principle. 
Any  of  these  methods  can  be  effectively  used  in  the  manufacture  of 
white  wine  where  the  dosing  of  the  sulfurous  acid  has  not  to  be  done 


Fio.  8.    Paul  sulfurizer. 


with  a  great  deal  of  exactness.  For  red  wine  they  are  very  imperfect, 
both  because  of  the  greater  difficulty  of  introducing  the  fumes  into  the 
crushed  grapes,  and  of  the  greater  need  for  precision  in  the  doses. 


SuLfiies, — Sulfurous  acid  has  a  strong  bleaching  action  on  many  sub- 
stances, and  if  used  in  red  wine  tends  to  decolorize  it.  This  decolorii- 
ing  may  be  very  considerable  if  large  quantities  are  used,  as  is  shown 
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by  a  test  made  by  A.  Bouffard.*     Various  amounts  of  the  acid  were 
added  to  a  wine,  and  the  loss  noticed  as  follows : 

SnlfurouB  Acid  per  mil.  Loss  of  Color.  Loss  at  One  Month. 

.025 7% 3% 

.050 12%  6% 

.075 -..: 25% 20% 

.100 35%   ^°' 


The  second  column  shows  the  amount  of  color  lost  immediately  after 
sulfuring  when  compared  with  the  unsulf ured  wine.  A  month  later  the 
difference  was  much  less,  especially  for  the  small  doses.  The  loss 
is  in  any  case,  however,  much  less  than  appears  at  first.  The  color  is 
not  all  destroyed  and  reappears  to  a  great  extent  as  the  sulfurous  acid 
disappears  from  the  wine  either  by  escaping  into  the  air  during  racking 
or  by  becoming  oxidized  to  sulfuric  acid,  or  by  forming  various  chemical 
combinations  with  substances  in  the  wine.  Moreover,  the  color  which 
is  left  is  more  brilliant  and  more  stable  than  that  in  an  unsulfured  wine. 
As  there  certainly  is  some  loss,  however,  especially  with  large  doses,  it  is 
necessary  to  use  no  more  than  is  absolutely  necessary  to  control  the 
temperature.  For  this  reason  potassium  meta-bisulfite  is  nearly  always 
used  in  preference  to  burning  sulfur  when  treating  grapes  and  must  for 
red  wine. 

The  bisulfite  is  very  easily  soluble,  and  may  be  dissolved  in  a  little  water 
which  is  added  to  the  grapes  gradually  as  they  are  crushed,  care  being 
taken  to  distribute  it  well  in  all  parts  of  the  vat.  To  give  a  dose  ot  .65 
per  mil.  of  sulfurous  acid  it  would  be  necessary  to  add  one-fifth  of  a 
pound  of  sulfite  to  every  ton  of  grapes.  This  would  cost  about  6  or  7 
cents.  The  sulfur  necessary  for  the  same  dose  would  cost  but  a  small 
fraction  of  a  cent,  but  would  be  more  troublesome  and  therefore  costly 
to  use,  besides  being  less  reliable. 

POSTPONEMENT  OF  FERMENTATION   UNTIL  WINTER. 

One  of  the  great  advantages  that  the  vineyards  of  the  high  Little  Atlas 
mountains  and  the  elevated  plateaus  of  Algeria  have  is  that  the  weather 
is  cool  during  the  fermenting  season.  This  is  due  partly  to  the  eleva- 
tion and  partly  to  the  late  ripening  of  the  grapes.  If  it  were  possible 
in  the  warmer  parts  to  prevent  lermentation  of  the  grapes  until  cool 
weather,  it  would  be  comparatively  easy  to  prevent  hot  fermentations. 
This  can,  in  fact,  be  done  by  treating  the  crushed  grapes  with  a  sufficient 
quantity  of  sulfite.  The  amount  necessary  depends  on  the  condition 
and  composition  of  the  grapes,  the  temperature  of  the  cellar,  and  the 
amount  of  yeast  present.  Clean,  acid  grapes  can  be  crushed  and  kept 
in  a  cool  cellar  for  months  by  adding  .5  mil.  of  sulfurous  acid  or  two 
pounds  of  sulfite  to  every  ton.  Grapes  with  little  acid  or  which  have 
commenced  to  ferment,  or  which  are   kept  in  a  warm  place,   would 

♦Bouffard,  A.:  "LaCasse  des  Vins,"  p.  24.    Montpellier,  1902. 
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require  more.  The  smaller  amount,  however,  is  suificient  to  injure  the 
color  of  red  grapes  considerably.  While  the  method  might  be  used 
for  white  grapes  or  must,  it  is  not  practicable  for  red  grapes  with  the 
present  arrangement  of  cellars,  as  it  would  necessitate  a  large  increase 
of  vats  or  other  cooperage. 

FERMENTATION    IN    A   COOL    LOCALITY. 

Large  quantities  of  grapes,  crushed  grapes  and  must,  are  transported 
from  the  south  of  Europe  to  the  north  for  wine-making  purposes.  This 
is  not  done,  however,  primarily  for  transferring  them  to  a  climate  more 
favorable  to  fermentation.  Grapes  are  sent  from  Italy  and  France  into 
Germany  for  the  purpose  of  supplementing  the  watery,  acid,  and  badly 
ripened  grapes  of  the  latter  country,  and  as  part  of  the  raw  material  of 
the  innumerable  vintages  fabricated  at  Hamburg  and  elsewhere.  Some 
of  these  grapes  are  transported  in  baskets,  barrels,  or  vats  as  they  are 
gathered,  but  the  greater  part  are  crushed  before  sending.  When  the 
distance  is  short  no  precautions  are  taken  to  prevent  fermentation,  but 
where  the  distance  is  over'  two  or  three  days  the  crushed  grapes  and 
must  are  usually  preserved  with  sulfurous  acid.  The  amount  used  is 
about  .4  per  mil.,  or  about  1^  pounds  of  sulfite  to  the  ton.  This  is  suffi- 
cient to  paralyze  all  the  yeast  present  and  to  prevent  any  danger  of 
fermentation  on  the  journey.  Fresh  must  from  sound  grapes  treated 
with  this  amount  will  usually  keep  for  several  months. 

There  is  no  doubt  that  if  the  grapes  of  the  San  Joaquin  Valley 
could  be  transported  to  the  Bay  Region  cheaply  enough,  there  would  be 
little  more  difficulty  in  fermenting  them  than  the  grapes  of  the  coast 
valleys.  This  is  proved  by  the  wines  made  at  the  California  Experiment 
Station  cellar  from  grapes  shipped  from  Tulare.  It  is  simply  a  question 
of  cost  and  shipping  facilities.  The  extra  freight  charges  would  be  con- 
siderable, as  the  weight  of  the  grapes  is  about  two-thirds  greater  than 
that  of  the  wine  they  make.  There  would,  besides,  be  the  cost  of  boxes 
or  other  receptacles.  In  parts  of  Italy  and  Algeria  crushed  grapes  are 
transported  in  specially  constructed  iron  tanks  on  railway  trucks.  Sul- 
fites couldi  be  used  only  for  white  wines,  on  account  of  the  large  amount 
necessary.  In  any  case  there  would  have  to  be  sufficient  guaranty 
that  the  grapes  would  not  be  more  than  two  days  from  the  time 
they  were  put  on  the  truck  to  the  time  they  were  placed  in  the  ferment- 
ing-vats. 

In  order  to  economize  in  freight  charges  mjiny  attempts  were  for- 
merly made  to  concentrate  the  grapes  or  must  before  shipping.  No 
advance  seems  to  have  been  made,  however,  over  the  methods  of  Springh- 
miihl,  which  were  thoroughly  tested  in  California,  and  those  of  Favara 
in  Sicily.  The  method  is  fairly  successful  for  the  making  of  sweet 
wines,  but  these  can  be  made  as  well  or  better  in  hot  countries.     For 
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dry  wines  the  concentrated  grapes  and  must  have  failed,  being  little,  if 
at  all,  better  than  dried  grapes  for  this  purpose. 

CONTROL  OF  THE  FERMENTATIVE  AGENTS. 

The  various  cooling  devices  just  discussed  act,  in  so  far  as  they 
prevent  imperfect  or  deleterious  fermentations,  by  controlling  the  fer- 
mentative agents.  That  is,  they  keep  the  fermenting  mass  at  a  tempera- 
ture favorable  to  the  true  wine-yeast  whose  action  we  want  to  assist, 
and  less  favorable  to  the  bacteria  and  other  injurious  organisms  whose 
action  we  want  to  hinder.  Cooling,  however,  only  hinders  the  growth 
of  the  latter,  but  in  no  case  completely  prevents  it.  Under  favorable  con- 
ditions this  action  is  so  slight  as  to  be  practically  inappreciable;  under 
less  favorable  conditions  the  freshness  and  bouquet  of  the  wine  may  be 
impaired,  or  in  extreme  cases  the  wine  spoiled.  These  are,  however, 
only  differences  in  degree.  If  we  could  find  some  means  of  absolutely 
excluding  all  organisms  from  the  must  except  the  true  wine-yeast,  we 
should  get  none  of  the  defects  due  to  injurious  secondary  fermentations 
under  any  conditions. 

Pure  Yeasts, — With  this  object  in  view  various  methods  have  been 
devised  for  sterilizing  the  grapes  and  must;  that  is,  of  freeing  them  from 
all  micro-organisms  of  any  kind,  and  subsequently  fermenting  them  by 
adding  a  pure  yeast.  A  pure  yeast  is  a  liquid  containing  no  micro- 
organisms but  yeast  cells  and  only  one  kind  of  yeast  cell.  For  about 
twenty  years,  extensive  laboratory  and  practical  tests  have  been  made 
with  these  methods,  but  there  is  still  wide  divergence  of  opinion  as  to 
their  merits.  There  is  perfect  unanimity  of  opinion  as  to  the  value  of 
eliminating  unfavorable  organisms,  but  on  the  value  of  the  use  of  pure 
yeast  there  is  much  difference  of  opinion.  On  one  side  it  is  claimed 
that  the  character  of  Chateau  Iquem  or  of  Clos  Vougeot  may  be  given 
to  the  wine  from  any  grape,  or  even  from  apples,  wherever  grown,  by 
the  use  of  a  pure  yeast  selected  from  the  vineyards  which  produce  these 
famous  wines.  Factories  are  in  existence  which  are  ready  to  supply 
yeasts  from  any  one  of  the  hundreds  or  thousands  of  famous  wines  of 
the  world,  with  the  implied  assurance  that  they  will  enable  any  wine- 
maker  to  produce  these  famous  wines  anywhere.  Much  of  this  is  no 
doubt  due  to  the  exaggeration  inseparable  from  advertising.  The  claims 
of  certain  laboratory  investigators  of  pure  yeasts,  however,  fall  little 
short  of  those  of  the  vendors  of  pure  yeast  for  wine-making,  and  are 
undoubtedly  in  many  cases  excessive  and  misleading.  At  all  events 
they  are  not  substantiated  by  results  in  practice,  or  by  the  work  of 
other  investigators.  On  the  other  hand,  it  is  an  equally  great  mistake 
to  suppose  that  the  purity  or  selection  of  the  yeast  has  no  effect  on  the 
wine.     The  comparative  purity  of  the  yeast  is  the  object  of  a  great  part 
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of  the  care  taken  wherever  good  wines  are  made,  and  there  is  no  doubt 
about  the  great  differences  which  exist  in  different  yeasts  and  in  their 
effects  on  the  wine. 

It  is  just  here  that  there  is  danger  in  the  use  of  absolutely  pure 
yeasts  prepared  by  modern  methods.  While  it  may  not  be  possible 
to  make  the  difference  between  a  '^Romman^e  Conti"  and  a  '^Ch&teau 
Lafitte "  wine  by  a  proper  selection  of  yeasts,  there  can  be  no  doubt 
whatever  that  it  is  possible  to  make  the  difference  between  a  good 
wine  and  a  bad  wine  from  the  same  material  according  as  we  use 
an  appropriate  yeast  or  an  inappropriate  one.  We  can  not  make  good 
wine  from  any  grapes  by  the  use  of  pure  beer-yeast,  bread-yeast,  or  any 
of  the  hundreds  of  yeasts  which  we  can  find  almost  anywhere.  More- 
over, it  is  quite  possible  to  select  from  grapes  pure  yeasts  which  have 
very  different  effects  on  the  wine  in  fermentation.  Some  pure  wine- 
yeasts  will  not  give  good  results  at  high  temperatures,  others  at  low; 
some  will  not  cause  the  fermentation  of  more  than  18%  of  sugar,  others 
can  ferment  26%  and  so  on.  If,  therefore,  we  use  pure  yeasts  we  must 
use  selected  pure  yeasts;  yeast  selected  and  tested  for  the  particular 
purpose  in  hand. 

Most  of  the  pure  yeasts  distributed  in  Germany  and  France  have 
been  properly  selected,  and  in  spite  of  the  exaggerated  claims  of 
the  makers,  usually  give  good  results  when  properly  used.  It  would, 
however,  be  quite  possible  to  completely  spoil  wine  by  the  use  of  a 
pure  yeast  not  properly  selected  for  the  particular  must  in  which 
it  is  placed.  This  is  no  doubt  the  reason  why  pure  yeasts  obtained 
from  the  regions  where  they  are  to  be  used  have  nearly  always  given 
better  results  than  yeast  imported  from  other  regions.  It  is  far  more 
Mkely  that  a  pure  yeast  separated  from  fermenting  Fresno  grapes  will 
prove  resistant  to  high  temperatures  and  capable  of  fermenting  very 
sweet  must,  than  one  separated  from  grapes  grown  on  the  Rhine.  The 
yeasts  which  exist  in  any  region  have  undoubtedly  been  subjected  for 
ages  to  a  process  of  natural  selection  which  has  fitted  them  for  the  con- 
ditions of  that  region.  Rhine  yeast  will,  therefore,  not  help  us  to  make 
Rhine  wine  in  Napa  County,  unless  we  can  get  grapes  whose  composi- 
tion approaches  those  of  the  Rhine,  and  can  imitate  the  temperature 
and  other  conditions  usual  in  the  Rheingau.* 

To  obtain  the  best  results  from  the  use  of  selected  yeasts  in  promoting 
a  thorough  fermentation  or  improving  the  wine  in  any  other  way,  a 
more  or  less  complete  sterilization  of  the  grapes  or  must  is  necessary. 
Very  numerous  trials  have  been  made,  with  this  object  in  view,  during 
the  last  twenty  years.  While  the  question  of  the  degree  of  improve- 
ment to  be  attained  by  the  use  of  selected  yeast  is  not  yet  settled,  the 

♦See,  for  a  good  practical  example  of  this:— Report  of  Viticultural  Work,  CoUe^e  of 
Agriculture,  Berkeley,  1887-93,  pp.  400-402. 
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attempts  ut  sterilization  have  brought  to  light  some  unforeseen  but  very 
important  facts  regarding  the  effect  of  the  methods  used  in  the  process 
of  wine-making. 

Attempts  have  been  made  to  free  must  from  fermentative  organisms 
in  various  ways ;  but  only  two,  so  far,  have  given  good  results  or  been 
adopted  in  practice.  These  are  sterilization  by  heat  and  sterilization 
with  sulfurous  acid. 

Twenty  years  ago  Louis  Marx  and  others  attempted  to  sterilize  musts 
by  heat  for  the  purpose  of  fermenting  them  with  pure  yeast.  The 
results,  while  promising,  were  not  completely  successful,  on  account  of 
the  cooked  and  "rancio"  taste  of  the  wines  made.  These  tastes  were 
due  to  the  imperfect  appliances  with  which  the  experiments  were  made. 
Later,  Rosenstiehl,  starting  from  the  known  facts,  that  the  cooked  or 
raisin  taste  was  due  to  heating  the  must  too  high  and  the  consequent 
caramelization  of  a  portion  of  the  sugar,  and  the  "  rancio "  taste  due  to 
the  exposure  of  the  hot  must  to  the  oxygen  of  the  air,  invented  and 
patented  a  process  of  sterilizing  the  must  at  a  low  temperature  and  out 
of  contact  with  the  air.  The  first  defect  was  remedied  by  heating  the 
must  three  times  to  a  comparatively  low  temperature,  allowing  an 
interval  to  elapse  between  successive  heatings.  This  had  the  effect  of 
killing  all  germs  in  the  must  as  effectively  as  a  single  heating  to  a 
higher  temperature.  The  second  defect  was  avoided  by  keeping  the 
must  in  an  atmosphere  of  carbonic  acid  gas  during  the  heating. 

Rosenstiehl's  method,  while  effective,  was  slow,  and  required  compli- 
cated and  expensive  machinery.  Later  it  was  shown,  principally  by 
the  researches  of  Kayser  and  Barba  at  Ntmes,  that  the  object  which 
Marx  and  Rosenstiehl  had  in  view,  the  absolute  sterilization  of  the 
must,  is  not  necessary  in  ordinary  wine-making;  and  further,  that  the 
absolute  exclusion  of  the  air  during  heating,  which  Rosenstiehl 
attempted,  is  also  unnecessary.  All  that  is  necessary  in  the  first  respect 
is  that  the  must  shall  be  ^^pasteurized";  that  is,  heated  to  such  an 
extent  that  all  active  germs  are  killed.  If  a  few  germs  in  the  latent 
or  spore  condition  are  left,  they  are  absolutely  innocuous,  as  they  can 
not  develop  in  time  to  do  any  harm.  Before  they  have  multiplied 
sufficiently,  the  wine  is  made  and  safe  from  their  attacks.  It  is  pos- 
sible, therefore,  to  eliminate  the  injurious  germs  sufficiently  by  one 
heating  to  a  temperature  too  low  to  caramelize  any  sugar. 

With  regard  to  the  "rancio,"  it  was  found  that  must  or  grapes  could 
be  heated  as  high  as  necessary  without  acquiring  this  taste,  if  the 
exposure  to  the  air  was  not  excessive  or  continued  for  too  long.  It  has 
lately  been  found  possible,  by  the  addition  of  a  Jittle  sulfite  before 
heating,  to  almost  do  away  completely  with  any  danger  of  oxidation, 
even  with  considerable  contact  with  the  air,  and  at  the  same  time  to  get 
a  more  complete  sterilization  at  a  comparatively  low  temperature. 
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Sulfiting. — A  method  which  promises  well  for  use  in  hot  climates  is 
one  devised  by  Martinand  and  Andrieu.  It  consists  of  adding  a  certain 
amount  of  bisulfite  of  potash  to  the  crushed  grapes  and  the  subsequent 
addition  of  selected  yeast.  The  addition  of  the  sulfite  is  sometimes 
spoken  of  as  a  "sterilization."  It  is  doubtful  if  the  amounts  used  are 
sufficient  to  actually  kill  all  germs  in  the  must,  but  they  are  sufficient 
to  prevent  them  from  developing  for  some  time ;  and  in  the  meanwhile 
the  selected  yeast  has  time  to  completely  take  possession  and  finish  the 
fermentation. 

There  are  three  ways  of  applying  this  method.  The  first  is  to  add 
sulfite  to  the  fermenting  grapes  in  two  or  three  doses,  and  is  practically 
identical  with  the  method  already  described  (see  page  46)  for  moderat- 
ing the  temperature  by  the  same  means.  The  other  two  methods  differ 
in  that  so  much  sulfite  is  used  that  ordinary  yeast  is  paralyzed  with  the 
other  germs.  For  this  reason  it  is  necessary  to  have  a  special  yeast 
which  is  capable  of  acting  in  the  presence  of  the  amount  of  sulfurous 
acid  introduced  into  the  wine.  Such  a  special  yeast  is  procured  by 
taking  any  good  strong  yeast  and  gradually  accustoming  it  to  grow  in 
the  presence  of  large  amounts  of  sulfurous  acid.  This  is  done  in  one  of 
two  ways.  The  way  recommended  by  Andrieu  is  to  fill  each  of  two  60- 
gallon  casks  one-third  full  of  must  sterilized  by  heating.  In  the  must 
in  one  cask  is  dissolved  .5  per  mil.  of  potassium  meta-bisulfite ;  that  is, 
1  ounce  to  15  gallons.  The  must  in  the  other  is  started  fermenting  by 
introducing  a  small  flask  full  of  pure  yeast.  As  soon  as  the  must  in 
the  second  cask  is  fermenting  well,  5  gallons  of  the  sulfited  must  from 
the  first  cask  is  poured  in.  This  will  check  fermentation  temporarily, 
but  in  a  few  hours  the  yeast  becomes  accustomed  to  the  sulfurous  add 
and  fermentation  commences  again.  As  soon  as  fermentation  is  well 
reestablished  another  5  gallons  is  added;  and  a  few  hours  later  the 
remainder  of  the  sulfited  must.  When  the  yeast  is  fermenting  well  after 
the  last  addition  of  sulfite,  it  is  ready  to  be  used  on  a  vat  of  grapee. 
The  grapes  as  they  come  from  the  crusher  are  sulfited  with  a  dose  of 
potassium  meta-bisulfite  equal  to  that  to  which  the  yeast  has  become 
accustomed,  t.  e.,  .25  per  mil.,  or  2  pounds  to  1,000  gallons  or  4  tons. 
This  is  sufficient  to  prevent  all  fermentation  except  that  of  the  added 
yeast.     A  pure  fermentation  is  thus  assured. 

The  other  method  is  to  train  the  yeast  in  the  fermenting- vat  itself. 
This  is  done  by  adding  a  pure  yeast  to  the  grapes  as  they  pass  into  the 
vat,  together  with  one-third  of  the  amount  of  sulfite  which  is  to  be  used, 
i.  e.,  two-thirds  of  a  pound  to  the  1,000  gallons.  This  is  enough  to 
retard  but  not  to  prevent  fermentation.  As  soon  as  fermentation  has  well 
started,  another  third  of  the  sulfite  is  added,  and  then  the  remainder 
when  renewed  fermentation  shows  that  the  effect  of  the  second  dose  has 
been  overcome. 
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All  these  methods  have  given  excellent  results  in  numerous  cases,  but 
the  second  and  third,  and  especially  the  second,  are  much  more  effective 
than  the  first. 

SUMMARY. 

METHODS  ADOPTED  IN  SOUTHERN  FRANCE  AND  ALGERIA. 

Modern  wine-making  in  these  regions  has  developed  along  different 
lines,  and  each  region  has  adopted  a  different  method  of  overcoming  the 
difficulties  connected  with  the  making  of  dry  wine  in  a  hot  climate. 

In  southern  France  these  difficulties  have  been  attacked  principally 
by  means  which  aim  at  making  the  raw  material  more  amenable  to  the 
cotiditions  and  methods  of  manufacture  which  exist  there.  The  suc- 
cessful production  of  dry  wines,  there,  depends  in  a  large  measure  on : 
(1)  the  planting  of  the  Aramon,  a  vine  which  produces  grapes  of  high 
acidity  and  low  sugar;  and  (2)  on  the  gathering  of  all  varieties  before 
they  are  perfectly  ripe.  While  the  trouble  of  incomplete  fermentations 
are  thus,  to  a  great  extent,  avoided  and  a  sound  wine  generally  made, 
the  result  is  not  altogether  satisfactory.  During  the  epoch  immediately 
following  the  destruction  of  most  of  the  vineyards  by  phylloxera  (1890^ 
1899),  the  abundant  crops  of  thin,  watery  wine  were  very  profitable. 
Now,  when  the  supply  has  caught  up  to  or  passed  the  demand,  the 
price  obtained  for  the  wine  is  often  below  the  cost  of  production.  A 
very  large  proportion  of  the  Aramon  wines  can  not  be  marketed  without 
blending  with  heavier  wines,  and  in  years  when  the  crop  is  large  the 
price  falls  very  low.  In  1904  large  cellars  sold  their  crops  at  less  than 
6  cents  per  gallon,  and  the  average  price  was  probably  not  much  over  that 
figure.  The  wine  has  to  be  blended  with  Algerian  or  Spanish  wines, 
and  the  wine-merchant  can  afford  to  give  but  little  more  for  it  than  for 
piquettes  and  sugar  wines. 

In  Algeria  the  Southern  French  method  could  not  be  applied. 
There,  even  the  Aramon  often  attains  too  much  sugar  to  ferment  out 
completely  without  aid,  and  the  grapes  ripen  so  rapidly  in  the  hot 
autumn  that  it  is  impossible  to  gather  them  all  before  they  are  quite 
ripe.  Moreover,  in  the  hot  weather  which  is  often  experienced  during 
the  wine-making  season  in  Algeria,  grapes,  even  with  low  sugar-con- 
tent and  high  acidity,  may  fail  to  complete  their  fermentation.  Even 
if  the  Southern  French  method  were  possible,  it  would  be  impracticable 
in  Algeria,  where  it  would  always  be  unprofitable  to  produce  light 
blending  wines  in  competition  with  the  Midi.  The  demand  for  Alge- 
rian wines  is  based  on  their  capability  of  correcting  the  defects  of  the 
Midi  wines,  and,  to  retain  their  market,  they  must  be  alcoholic  and  rich 
in  tannin,  color,  and  extract.  Some  means,  therefore,  had  to  be  found 
which  would  enable  the  wine-makers  to  ferment  Alicante  Bouschet, 
Carignane,  and  similar  grapes  with  22%  to  26%  of  sugar.     The  only 
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method  which  has  come  into  general  use  is  that  of  keeping  down  the  tem- 
perature with  cooling  machines.  This,  as  already  noted,  has  enabled 
them  to  produce  sound,  alcoholic  wines,  but  the  moderation  of  the  tem- 
perature has  entailed  a  loss  in  the  valuable  qualities  of  deep  color  and 
high  extract.  In  neither  France  nor  Algeria,  then,  are  the  present 
methods  of  manufacture  completely  satisfactory,  and  attempts  at  im- 
provement are  being  made  along  all  the  lines  discussed  in  this  report. 
On  the  whole,  however,  there  is  less  loss  from  spoiled  wine  there  than 
with  us,  and  a  consideration  of  the  methods  of  French  and  Algerian 
wine-makers  offers  many  suggestions  of  possible  improvements  in  our 
own  methods.  In  no  region,  however,  are  the  markets,  raw  materials, 
and  conditions  of  manufacture  identical  with  ours,  and  we  can  not, 
therefore,  copy  exactly  any  methods  however  successful  elsewhere. 
It  is  impossible,  moreover,  to  point  out  any  method  or  group  of 
methods  that  can  be  adopted  here  with  absolute  certainty  of 
success  in  all  regions.  It  is  possible,  however,  to  point  out  certain 
methods  which,  if  adopted,  will  certainly  result  in  great  improvement 
in  many  of  our  wines.  The  conditions  of  soil,  climate  and  grape  vari- 
eties in  Algeria  resemble  ours  much  more  than  do  those  of  southern 
France.  The  following  short  description  of  the  most  approved  method 
of  vinification  in  Algeria  should  be  of  interest.  It  was  kindly  furnished 
me  by  Dr.  Roger  Mares  of  Algiers,  who  is  an  expert  authority  on  the 
subject: 

WINB-MAKING    IN    ALQEBIA. 

At  the  beginning  of  the  vintage  the  juice  of  some  well-washed  grapes  is  placed  in  a 
small,  perfectly  clean  and  sterilized  cask,  and  the  contents  of  a  flask  of  pure  selected 
yeast  added.  The  cask  is  placed  in  a  clean  room  where  there  is  no  danger  of  infection 
by  bad  germs  from  cellar,  fer  men  ting-room,  or  pomace  heaps.  The  room  is  kept  at  a 
favorable  temperature  (65°  to  76°  F.). 

When  the  must  is  in  violent  fermentation  it  is  added  little  by  little  to  the  vat  as  it  is 
being  filled  with  crushed  grapes.  If  the  temperature  of  the  grapes  is  between  77^  and 
86°  F.,  fermentation  commences  immediately. 

The  fermenting  grapes  are  stirred  frequently,  night  and  day,  and  the  temperature 
watched.  The  fermenting  must  is  cooled  as  soon  as  it  rises  to  97°  or  100°  F.  The  tem- 
perature should  not  be  lowered  below  86°  F. 

The  wine  should  be  perfectly  dry  in  a  few  days. 

Fermentation  takes  place  in  open  vats  not  deeper  than  5  feet  6  inches.  It  is  best  not 
to  have  them  exceed  11  feet  in  diameter,  or  the  workmen  find  it  difficult  to  stir  them 
from  the  sides.  If  made  wider  a  plank  is  placed  across  the  middle  to  support  the  work- 
men while  stirring. 

The  vats  are  made  of  masonry  covered  with  cement,  and  cost  about  2  cents  per 
gallon. 

It  is  always  best  to  have  the  fer  men  ting-room  about  100  feet  from  the  storage  cellar; 
with  this  arrangement  fermentation  takes  place  better  in  the  vats  and  the  wine  keeps 
better  in  the  cellar.  The  cellar  should  be  placed  on  the  windward  side  of  the  ferment- 
ing-room. 

Deep  fermenting- vats  are  no  longer  built,  and  where  they  exist  they  are  only  partially 
filled. 

Pressing  is  usually  done  with  screw  presses,  but  occasionally  continuous  presses  are 
used,  especially  before  fermentation  when  white  wine  is  made. 

Stemming  is  generally  practiced,  but  if  the  grapes  are  clean  and  sound  only  a  part  of 
the  sterns  is  removed. 
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The  pressed  pomace  is  used  for  [he  production  ol  piquette  by  the  sprinkling  method. 
The  eitrsclion  of  the  wine  from  the  pomace  by  the  Rooa  method  ot  displacement  is 
advisable,  but  ha?  not  yet  come  into  practice. 

Selected  yeasia  are  used  only  for  ihe  first  vats;  for  the  lollowing  tats  about  fifty 
gallons  of  tertuenting  must  is  taken  from  a  previously  filled  vat  and  added  gradually  aa 
thQ  crushed  grapes  come  from  the  crusher. 

This  may  be  considered  the  most  approved  method  of  wiDe-making 
at  present  in  use  In  Algeria.    It  differs  from  the  method  in  most  general 
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use  principally  in  the  character  ot  the  fermenting-vate.  The  use  of  low, 
open  vats  and  a  separate  fermenting- room  necessitates  an  ouliay  which 
most  Algerian  wine-makers  avoid  by  fermenting  in  the  "amphoras"  in 
which  the  wine  is  stored.  These  amphoras  are  constructed  of  masonry, 
concrete  or  brick,  usually  lined  with  glas^s.     They  resemble  in  shape 
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huge  bottles,  and  hold  from  1,200  to  12,000  gallons  each.  The  diminu- 
tion in  the  amount  of  spoiled  wine  in  Algeria  is  undoubtedly  due  in 
some  measure  to  the  use  of  these  amphoras,  which  it  is  possible  to  clean 
and  sterilize  with  the  greatest  ease.  They  have  many  advantages  over 
wooden  casks  or  vats,  especially  for  the  handling  of  young  wines.  They 
can  be  cleaned  in  a  few  minutes  simply  by  washing  with  a  hose,  and 
require  no  care  when  empty,  as  they  do  not  shrink  or  become  moldy, 
like  wooden  cooperage.  There  is  no  evaporation  of  the  wine  when  they 
are  filled,  so  that  there  is  no  loss  of  volume  in  keeping  the  wine,  as  with 
oak  and  redwood  casks.  They  utilize  the  space  in  a  cellar  better,  as  they 
can  be  made  of  almost  any  shape  and  enable  the  wine-maker  to  store  a 
much  larger  volume  of  wine  under  a  given  roof.  In  Algeria  they  have 
the  further  advantage  of  being  considerably  cheaper  than  oak  casks. 
Their  only  defect  is  that  they  prevent  the  aging  of  the  wine.  This  is, 
however,  in  Algeria  an  advantage,  as  the  wine-buyers  prefer  a  young, 
well-defecated  wine  which  they  can  transport  to  France  and  age  in  cool 
cellars.  The  cost  of  these  amphoras  in  Algeria  ranges  from  2  to  4  cents 
per  gallon,  depending  on  their  size,  shape,  kind  and  amount  of  glazing, 
and  the  cost  of  transporting  the  material. 

In  comparing  the  relative  cost  of  amphoras,  oak  casks,  and  upright 
vats,  account  must  be  taken  of  the  differences  in  space  occupied.  Wine 
stored  in  round  oak  casks  of  3,000  gallons  capacity  requires  about  40 
square  feet  of  floor  space  for  every  1,000  gallons.  If  stored  in  upright 
vats  holding  10,000  gallons,  of  the  form  of  the  redwood  vats  commonly 
used  in  California,  about  30  square  feet  is  required  per  1,000  gallons. 
With  amphoras  of  10,000  gallons  capacity,  1,000  gallons  can  be  stored  in 
every  20  square  feet.  In  other  words,  a  cellar  of  one  story  with  a  floor 
space  of  100  by  100  feet  will  hold  about  250,000  gallons  of  wine  in 
3,000-gallon  oak  casks,  350,000  gallons  in  10,000-gallon  redwood  vats, 
and  500,000  gallons  in  10,000-gallon  amphoras. 

The  cleanliness  of  the  Algerian  cellars  visited  was  remarkable, 
and  in  strong  contrast  to  many  of  the  large  cellars  of  southern 
France.  The  absence  of  woodwork  and  the  liberal  use  of  concrete  make 
the  work  of  keeping  the  cellars  clean  comparatively  easy,  as  do  also  the 
simple  and  effective  devices  for  handling  grapes  and  pomace  used  by 
most  wine-makers.  The  ease  with  which  bacterial  infection  passes 
from  cask  to  cask  and  from  one  vintage  to  another  in  hot  climates  has 
taught  the  Algerian  wine-maker  the  necessity  of  thorough  and  frequent 
sterilization  of  everything  with  which  the  grapes  or  wine  come  in  con- 
tact. Concrete  vats  and  amphoras,  if  suspected,  are  rapidly  and  easily 
sterilized  by  swabbing  with  a  5^  solution  of  sulfuric  acid,  but  usually 
a  simple  washing  with  water  is  quite  sufficient  to  keep  them  in  good 
condition. 

For  the  sterilization  of  wooden  casks  and  vats  of  all  sizes  small  steam 


HANUFACTURE  OF  DRY  WIMES  IN  HOT  OOUNTRIES.  61 

generators  of  a  special  form  are  much  used  both  in  France  and  Algeria, 
and  are  very  effective.  They  are  portable  and  so  constructed  that  they 
produce  dry  steam  superheated  to  over  500°  F.  under  little  or  no  pres- 
sure.    They  are  useful  in  large  as  well  as  in  small  cellars,  even  where  a 


,    Medium- atzed  wine-cellar  and  (eTmentlDK-raom, 


steam  boiler  exists  for  other  purposes.  It  is  a  great  advantage  to  be 
able  to  sterilize  casks  at  any  time,  and  one  of  these  small  cask  steamers 
can  be  heated  up  and  used  much  more  easily  and  rapidly  than  an  ordi- 
nary steam  boiler.     They  also  have  the  advantage  that  they  can  not 
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explode,  and  the  superheated  dry  eteam  they  produce  is  mach  more 
effective  in  penetrating  and  sterilizing  power  than  the  pressure  steam 
from  an  engine  boiler. 

Wherever  separate  fermenting- vats  are  used  the  tendency  is  to  place 
them  in  a  building  separate  from  the  storage  cellar.  This  building  is 
usually  made  very  open,  in  fact  is  often  simply  a  shed  with  open  sides. 

The  figure  on  the  cover  of  this  bulletin  shows  the  simple  installation 
of  a  wine-maker  near  Bcrrouaghia,  which  may  be  taken  as  typical  of 
small-scale  wine-making  in  Algeria.  It  consists  of  an  open  shed  cover- 
ing three  rectangular  stone  vats.  The  grapes  are  crushed  into  these 
vats  and,  after  fermentation,  are  stored  in  the  same  vata,  which  are 
then  covered  with  heads  made  air-tight  with   clay  or  plaster.     The 


arrangement  seems  very  primitive,  but  for  the  purpose  is  both  cheap 
and  effective.  The  small  open  vats  are  cooled  off  at  night,  so  that  only 
when  the  sirocco  blows  is  there  much  danger  of  a  hot  fermentation. 
The  wine  is  usually  sold  and  shipped  at  the  first  racking,  so  that  it  is 
not  exposed  to  the  hot  weather  of  the  summer  following  the  vintage. 

Figs.  11  and  12  show  a  good  example  of  a  medium-sized  cellar  where 
from  10,000  to  20,000  gallons  of  wine  are  made.  The  sides  of  the  cellar, 
which  is  for  both  fermenting  and  storing,  are  very  open.  The  fermenta- 
tion takes  place  in  open  brick  vats  and  the  wine  is  stored  in,  brick 
amphoras.  This  cellar  is  in  the  Miliana  region  at  a  high  elevation.  The 
vintage  is  late  and  the  weather  not  usually  very  hot  during  wine-raaking. 
The  soil,  the  vineyards,  and  the  wine  in  this  district  recall  those  of 
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Howell  Mountain  and  similar  situationB 
in  California,  No  cooling  machines  are 
used  in  either  of  these  cellare. 

Fig.  13  shows  a  good  example  of  a 
fermenting- room  of  a  large  cellar  in  the 
"  Sahel,"  the  low  range  of  hills  running 
along  the  coast  west  of  Algiers.  Here 
the  grapes  become  very  sweet,  ripen 
early,  and  the  weather  during  the  vint- 
age is  usually  hot.  The  fermenting- vats 
are  shallow,  raised  about  5  feet  from  the 
ground,  and  placed  under  an  open  shed. 
They  are  made  of  armed  cement  and 
have  walls  only  about  4  or  5  inches 
thick.  The  method  of  wine-making  is 
practically  that  advocated  by  Professor 
Mares,  described  on  page  58.  Cooling 
machines    are    used    and   every    effort 

made  to  keep  the  temperature  of  fer-  flo.  m.  cooiing  towtr.  uiwd  m 
mentation  low.  As  water  is  both  scarce  'howril."^^'^  '^™'"""*  ''^"" 
and  warm,  two  cooling  towers  have  been 

built  to  reduce  the  temperature  of  the  water  for  the  cooling  machines. 
Fig.  14  shows  one  of  these  towers  with  the  large  fan  used  to  produce 
the  current  of  air  necessary  to  cool  the  water. 


CONCLUSIONS. 

The  main  lesson  of  immediate  practical  importance  to  California 
wine-makers  to  be  learned  from  these  observations  and  experiments  is 
the  oft-repeated  one  of  cool  fermentation.  It  seems  strange  that  in 
Algeria,  where  cool  water  is  far  more  scarce  than  in  California,  the 
wine-makers  should  have  been  able  to  make  the  use  of  cooling  machines 
a  practical  success,  while  here  little  or  no  progress  has  been  made  in 
that  direction.  The  reason  is  to  be  found  probably  in  a  lack  of  a  real 
appreciation  of  the  need  and  use  of  cool  fermentation  among  the  wine- 
makers  of  the  regions  where  dry  wines  are  usually  made,  and  of  the 
difficulty  of  applying  known  methods  in  the  hotter  regions,  where  the 
cellars  are  nearly  all  of  great  size. 

With  regard  to  the  first  there  is  undoubtedly  a  very  general  lack  of 
realization  of  the  benefits  to  be  derived  from  fermenting  wines  at  a  low 
temperature.  A  wine  which  attains  a  temperature  of  95°  to  100°  F. 
during  fermentation  will  never  have  the  freshness,  bouquet  and  general 
high  quality  of  one  which  never  exceeds  85°  or  90°  F.  Even  though 
the  former  ferments  out  completely  and  remains  a  perfectly  sound 
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wine,  its  quality  and  especially  its  bouquet  is  injured,  and  the  headiness 
of  many  California  wines,  and  of  wines  from  other  hot  countries,  is 
undoubtedly  due  in  great  part  to  the  high  temperature  of  fermentation. 
The  greater  intoxicating  effect  of  a  California  wine  with  13%  of  alcohol 
over  a  Chateau  Margaux  with  11%  can  not  be  all  ascribed  to  the  slight 
difference  of  alcoholic  strength.  The  variability  of  even  the  best  brands 
of  our  California  bottled  wines  is  also  in  great  part  due  to  the  lack  of  a 
more  perfect  control  of  the  fermenting  temperature.  The  California 
wines  which  a  traveler  finds  in  the  Eastern  States  and  in  the  hotels 
and  dining-cars  of  England  and  the  Continent  are  undoubtedly  much 
superior  to  those  he  would  have  found  there  five  or  ten  years  ago,  but 
they  are  still  often  very  disappointing  to  one  who  knows  how  good  they 
can  be  sometimes.  The  first  step  to  be  taken  in  establishing  uniform 
and  reliable  brands  of  fine  California  wines  is  for  the  wine-makers  to 
give  their  wines  the  uniform  good  quality  which  can  only  be  obtained 
by  fermenting  every  vat  at  a  uniform  and  low  temperature.  This  will 
render  the  work  of  the  wine-blenders  and  handlers  comparatively  easy. 

With  regard  to  the  production  of  common  or  bulk  wines  the  problem 
is  somewhat  different.  Here  the  main  object  is  to  produce  a  sound 
wine  of  good  keeping  qualities  as  cheaply  as  possible.  The  finer  quali- 
ties of  bouquet,  freshness,  and  lack  of  headiness  are  of  less  importance. 
One  of  the  essentials  of  cheapness  is  the  production  of  heavy  crops.  Our 
cheap  wines  must  be  made,  then,  from  heavy-bearing  varieties  of  vines 
planted  in  rich  soil.  The  vineyards  of  southern  France,  where  common 
wines  are  made,  produce  from  8  to  10  tons  per  acre,  and  even  as  much  as 
12  to  15  tons  as  the  average  for  whole  vineyards.  The  vineyards  of  the 
Metidja  Plain  in  Algeria  produce  as  much.  There  are  immense  tracts 
of  land  in  the  Sacramento  and  San  Joaquin  valleys  which  are  capable 
of  producing  equally  large  crops.  The  question  is,  can  these  crops  be 
turned  into  good,  sound,  dry,  red  wines. 

Innumerable  tests  at  the  California  Experiment  Station  cellar  prove 
that  good,  sound,  dry  wines  can  be  made  from  grapes  grown  in  rich, 
irrigated  and  alkaline  soil  in  Fresno  and  Tulare.  The  experiments 
detailed  on  page  25  even  show  that  wines  of  high  quality  can  be  made 
from  such  grapes.  There  is  nothing,  therefore,  in  the  nature  of  the 
grapes  themselves  w^hich  will  prevent  the  manufacture  of  good,  dry 
wines  in  the  great  central  plain  of  California.  It  remains  to  be  seen 
whether  a  practicable  method  of  wine-making  can  be  devised  which 
will  overcome  the  difficulties  which  have  so  far  prevented  the  produc- 
tion of  such  wines  there. 

The  most  promising  direction  in  which  to  look  for  such  a  method  ic 
at  present  in  line  with  the  experiments  of  Barba,  and  the  Berkeley 
Experiment  Station.  The  method  in  short  that  offers  an  almost  prac- 
tical certainty  of  attaining  our  object  is  the  following: — 
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1.  Heating  the  crashed  grapes  to  a  temperature  and  for  a  time  suffi- 
cient to  extract  the  necessary  color,  tannin,  and  body. 

2.  Immediate  separation  of  the  must  and  cooling  to  86°  F. 

3.  Immediate  fermentation  of  the  must  at  a  temperature  not  exceed- 
ing 90°  F. 

This  is  not  to  be  understood  as  a  recommendation  of  this  method  for 
immediate  introduction  into  any  cellar.  The  present  status  of  the 
method  ie  this: 

1.  It  has  been  shown,  both  in  California  and  in  France,  that  it  is 
possible,  when  working  with  small  quantities,  to  attain  the  object  in 
view  by  this  method. 

2.  The  method  has  been  used  with  success  in  France  in  the  whole 
output  of  a  cellar  manufacturing  75,000  gallons  of  wine  in  a  season. 

It  remains  now  to  be  seen  whether  the  method  can  be  made  ■  practi- 
cable for  California  conditions.  A  careful  study  of  these  conditions  has 
left  little  doubt  in  my  mind  that  it  can,  and  the  failure  of  all  other 
methods  that  have  been  tested  so  far  makes  it  very  desirable  that  it 
should  be  given  a  thorough  trial.  There  are  numerous  details  of  the 
method  which  have  to  be  carefully  investigated,  but  none  of  them  offer 
any  apparently  insuperable  difficulties. 
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A  NEW  WINE-COOLING  MACHINE 


In  planning  for  the  series  of  wine-making  experiments  which  will 
be  detailed  in  Bulletin  No.  177,  it  was  necessary  to  devise  a  cooling 
machine,  both  for  the  reduction  of  temperature  of  the  heated  must  and 
for  the  control  of  the  temperature  of  fermentation.  While  the  machine 
made  was  intended  only  for  a  temporary  and  special  purpose,  it  proved 
so  efficient,  and  is  at  the  same  time  so  simple  in  construction  and  of  such 
moderate  cost,  that  it  will  be  found  useful  in  nearly  all  wineries  where 
any  attempt  is  made  to  keep  the  temperature  of  the  fermenting  wine 
within  the  most  favorable  limits.     For  this  reason  the  construction  and 

« 

work  of  the  cooler  are  described  here,  together  with  some  of  the  pre- 
liminary tests  made  with  small  models  before  the  full-sized  machine 
was  constructed. 

Description  of  the  Cooler, — The  machine  consists  essentially  of  a 
copper  tube  220  feet  long  and  li  inches  in  diameter,  through  which  the 
wine  is  pumped  and  which  is  inclosed  in  a  canvas  irrigating  hose  4 
inches  in  diameter,  through  which  cold  water  runs  in  a  direction  oppo- 
site to  that  of  the  wine.  The  whole  is  supported  on  a  wooden  stand, 
as  shown  in  the  figure  on  the  cover  of  this  bulletin  where  the  cooler  is 
shown  in  operation. 

Capacity  of  the  Cooler. — The  capacity  (that  is  to  say,  the  amount  of 
wine  which  can  be  cooled  in  a  given  time)  of  any  cooler  of  this  type 
will  depend  on  the  number  of  degrees  which  the  wine  is  lowered  and  on 
the  difference  of  temperature  between  the  wine  and  the  water.  The 
tests  shown  in  Table  I  indicate  that  1,000  gallons  of  must  at  140'^  F. 
can  be  lowered  50°  F.  (viz.,  to  90°  F.)  per  hour  by  the  use  of  1,100  gallons 
of  water  at  71.5°  F.  (see  test  8).  If  the  hot  must  has  a  temperature  of 
125°  F.,  the  same  amount  will  be  lowered  by  the  same  amount  of  water  of 
the  same  temperature  41°  F.,  or  to  84"  F.  (see  test  9).  As  fermenting  wine 
never  attains  such  high  temperatures  as  these,  test  10  is  interesting  as 
indicating  what  can  be  expected  from  the  machine  in  controlling  the 
temperature  of  a  fermenting  vat.  This  test  shows  that  1,000  gallons  of 
fermenting  wine  can  be  lowered  from  95°  F.  to  78*^  F.  (viz.,  17°  F.)  in 
one  hour  by  the  use  of  850  gallons -of  water  at  71.5*^  F. 

Comparison  with  Other  Coolers, — In  order  to  compare  the  work  of 
this  cooler  with  coolers  of  other  forms,  a  factor  was  calculated  repre- 
senting the  number  of  gallons  of  wine  cooled  per  hour  1°  F.  per  unit 
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of  surface,  and  for  one  degree  of  reduction  of  temperature  of  tlie  wine, 
and  for  one  degree  of  difference  between  the  temperature  of  the  hot 
wine  and  of  the  cool  water. 
Given: 

R  =  Number  of  gallons  of  wine  cooled  per  hour. 

F  =  Number  of  degrees  Fa^jjrenheit  wine  is  lowered. 

D  =  Number  of  degrees  of  difference  between  the  temperature  of  the  hot  wine 

and  of  the  cool  water. 
S  =  Number  of  square  feet  of  surface  of  cooling  tube. 
K  =  Number  of  gallons  per  hour  cooled  1°  F.  per  square  foot  of  S  and  per 

each  degree  of  F  and  each  degree  of  D. 

Then, 

This  factor  K  will  doubtless  vary  considerably  according  to  whether 
we  are  dealing  with  liquids  very  near  together  or  very  far  apart  in 
temperature,  or  if  we  pass  very  small  or  very  large  volumes  of  wine 
through  the  machine;  but  within  the  limits  of  practice,  it  was  found 
very  constant  and  gives  a  very  simple  and  accurate  measure  of  com- 
parison between  different  machines  and  different  ways  of  using  the 
same  machine.  For  purposes  of  comparison,  observations  were  made 
on  two  other  wine-cooling  devices.  One  of  these  devices  consisted  of  a 
length  of  iron  water-pipe  placed  in  an  irrigation  ditch,  and  was  used 
for  cooling  sherry  in  taking  it  from  the  heating  house  to  the  storage 
cellar.  The  piping  consisted  of  400  feet  of  1-inch  and  200  feet  of  1^-ineh 
iron  water-pipe,  through  which  the  wine  was  pumped.  The  test  of  this 
device  is  shown  under  No.  11  in  Table  I. 
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R  =  Number  of  gallons  cooled  per  hour. 

F  =  Nunil)er  of  degrees  F.  wine  is  lowered. 

D  =  Difference  between  temperature  of  hot  wine  and  cool  water. 

K  =  Gallons  per  hour  cooled  one  degree  per  square  foot,  and  degree,  etc. 

S  -  Number  of  square  feet  of  surface  of  cooling  tube. 
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The  Other  device  consisted  of  an  ordinary  beer  wort  cooler,  but  the 
wine  instead  of  flowing  over  the  outside  was  pumped  through  the  tube 
and  cooled  by  allowing  the  water  to  drip  over  the  outside  of  the  battery 
of  tubes.  The  cooling  was  made  more  complete  by  the  use  of  two  pro- 
peller fans,  which  caused  a  strong  current  of  air  to  pass  over  the  surface 
of  the  tubes  and  cool  the  water  by  evaporation.  The  test  of  this 
machine  is  shown  under  No.  12  in  Table  I,  where  it  is  indicated  by  the 
letters  U.  C,  meaning  "  University  Cooler,"  as  it  is  identical  in  principle 
with  the  cooling  machine  invented  at  the  Berkeley  Experiment  Station, 
and  described  in  Bulletin  No.  117.     (See  Fige.  1  and  2.)     The  first  of 


these  machines  is  useful  for  the  purpose  intended,  and  requires  little 
attention,  but  would  l>e  of  little  use  in  controlling  the  temperature  of 
fermentation,  owing  to  the  high  temperature  of  the  water  in  the  irrigat- 
ing ditch  during  the  vintage.  Moreover,  by  comparing  the  factor  K  in 
test  11  with  that  of  test  9,  it  will  be  seen  that  for  unity  of  surface  it  is 
little  more  than  half  as  efficient  as  the  machine  used  in  our  experiments, 
notwithstanding  the  fact  that  it  was  .'supplied  with  a  practically  unlim- 
ited amount  of  cooling  water. 

The  efficiency  of  the  U.  C,  machine,  as  indicated  by  the  factor  K  of 
test  12,  iw  little  larger.  The  principal  merit  of  this  machine  is  that  it 
uses  little  water.  The  present  machine  (on  front  page)  uses  between 
four  and  five  times  as  much  for  the  same  effect.  This  would  be  a  disad- 
vantage where  water  is  scarce,  and  it  was  for  such  cases  that  the  V.  C, 
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machine  was  reConimended  in  Bulletin  No.  117.  Where  the  cost  of 
water  is  merely  nominal  for  the  amounts  necessary,  as  it  is  in  mosv 
California  wineries,  the  possibility  of  cooling  nearly  twice  as  much  wine 
in  a  given  time  with  a  machine  of  the  same  size  of  our  present  construc- 
tion is  a  great  advantage. 

Several  cellars  in  California  have  installed  a  cooling  device  consisting 
of  a  syetem  of  iron  water-pipes  arranged  in  various  ways  in  the  interior 
of  the  fermenting  vat  itself.  The  pipes  are  usually  arranged  around 
the  cask  at  a  few  inches  from  the  staves,  but  are  sometimes  placed  in  an 
upright  series  in  the  middle  of  the  vat  extending  from  one  side  to  the 


FIG.  1.    Anolbertormafali-btutt 


opposite,  and  from  the  bottom  to  the  top.  The  wine  is  kept  cool  by 
running  water  through  this  syetem  of  pipes  whenever  the  temperature 
rises  too  high.  With  such  a  device  it  is  possible  to  control  the  temper- 
ature, but  in  order  to  keep  the  temperature  approximately  even  in  all 
parts  of  the  vat,  constant  stirring  during  the  tumultuous  fermentation 
is  necessary.  This  is  troublesome,  and  with  very  large  vats  impossible. 
Instead  of  stirring,  the  temperature  may  be  equalized  by  pumping  the 
wine  over  from  the  bottom  of  the  vat  to  the  top  of  the  pomace;  but  if 
this  method  is  used,  more  pumping  is  needed  than  is  necessary  for  our 
machine.  The  amount  of  water  necessary  to  obtain  the  same  effect  is 
about  twice  that  used  in  our  cooler.  The  principal  defect  in  this  device, 
however,  is  the  difficulty  of  removing  the  pomace  and  the  cleaning  of 
the  vat,  owing  to  the  presence  of  the  network  of  pipes  and  supports. 
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It  U  also  expensive  to  install,  as  a  series  of  cooling  pipes  niUBt  be  placed 
in  every  vat.  Moreover,  although  it  has  been  shown  that  a  limited 
exposure  of  the  wine  to  contact  with  iron  has  no  bad  effects,  it  is  prob- 
able that  the  continued  presence  of  so  much  iron  piping  in  the  wine  for 
four  or  five  days  would  have  an  injurious  effect. 

Copper  or  Iron  Pipe. — Though  the  machine  is  by  no  means  expensive, 
it  could  be  made  for  little  mote  than  half  the  cost  if  it  were  possible  to 
use  iron  pipe  instead  of  copper  tubing.  Iron  being  a  poorer  conductor 
of  heat  than  copper,  an  iron  pipe  would  be  leas  efficient  than  a  copper 
tube,  but  teste  with  a  small   model  of  the  cooler  indicate  that  there 


¥IQ.  3.    Iron  U.nk  used  for  tntnsporbiUon  of  wine  In  AlgsrU. 

would  be  ft  loss  of  only  about  10  per  cent  in  efficiency,  which  would  not 
counterbalance  the  difference  of  cost.  The  acids  of  the  wine  act  more 
energetically  on  iron  than  on  copper,  but  the  time  during  which  the 
wine  is  in  contact  with  the  metal  is  so  short  that  this  need  not  be  taken 
into  account.  To  t«at  this,  a  piece  of  ordinary  black  iron  water-pipe 
was  immersed  in  re<l  wine  and  left  there  sufficiently  long  to  make  the 
time  of  contact  one  hundred  times  what  would  occur  in  a  single  cool- 
ing of  the  wine.  The  wine  was  then  heated  to  100°  F.  and  left  again  in 
contact  for  twenty  times  the  length  of  an  ordinary  cooling.  At  the  end 
of  this  time,  the  color  of  the  wine  had  not  been  affected  at  all,  either  in 
tint  or  intensity.  Twenty-four  hours  later  the  wine  was  examined 
again  by  means  of  a  Salleron  vino-colorimeter,  and  no  change  could  be 
detected.  As  iron  salts  act  very  rapidly  on  the  color  of  red  wine,  this 
may  be  taken  as  proof  that  no  ordinary  cooling  through  iron  pipes 
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would  affect  the  wine  in  the  least.  Moreover,  in  most  cellars  now,  the 
must  is  pumped  from  the  crusher  to  the  vats  through  iron  pipes 
without  any  injury.  In  Algeria,  after  many  attempts  to  find  a  suitable 
coating  for  the  inside  of  the  iron  tanks  used  in  transporting  wine  from 
outlying  wineries  to  central  storage  cellars,  it  has  been  found  best  to 
leave  them  uncoated  and  no  deleterious  effects  follow.     (See  Fig.  3.) 

Galvanized  iron  pipes,  however,  should  not  be  used,  as  the  zinc  is 
soon  corroded  by  the  wine,  and  the  zinc  salts  which  thus  get  into  the 
wine  are  poisonous  and  might  cause  the  wine  to  be  rejected  if  exported. 
We  can  not,  however,  recommend  iron  pipes  at  present  for  use  in  a 
cooling  machine,  as  we  have  not  yet  tested  them  on  a  practical  scale. 
There  is  danger  that,  owing  to  the  roughness  of  their  interior  surfaces, 
they  might  retain  the  sediment  and  choke  up.  However,  the  cooler 
described  on  page  48  of  Bulletin  No.  167  is  constructed  of  iron  pipes, 
and  is  said  to  work  satisfactorily  during  a  whole  vintage  without  any 
cleaning  except  flushing  with  hot  water. 

The  Water  Hose. — The  exterior  tube  through  which  the  water  runs 
and  the  function  of  which  is  to  keep  the  cool  water  in  contact  with  the 
tube  containing  the  hot  wine,  may  be  made  of  metal  or  any  substance 
that  will  conduct  the  water. 

For  reasons  of  economy  and  ease  of  construction  a  canvas  hose  was 
chosen.  Woven  cotton  and  linen  fire-hose  were  first  tested  and  found 
perfectly  satisfactory.  As  soon  as  the  tissues  of  the  hose  were  thor- 
oughly soaked  with  water,  the  leakage  was  reduced  to  a  simple  sweating. 
This  sweating,  as  will  be  shown  later,  is  a  distinct  advantage,  as  it  per- 
mits a  certain  amount  of  evaporation,  which  has  the  effect  of  cooling 
the  water  and  thus  increasing  its  effect  on  the  cooling  of  the  wine. 

As  woven  hose  is  very  expensive,  a  test  was  made  with  ordinary  sewn 
canvas  irrigating  hose.  In  the  preliminary  trials  it  seemed  that  all 
the  hose  of  this  kind  procurable  leaked  too  much  to  allow  any  benefit  t-o  be 
obtained  from  the  evaporation,  and  a  great  deal  of  water  escaped  before 
its  cooling  power  had  been  completely  utilized.  As  there  was,  however, 
an  abundance  of  water  available  at  the  cellar  where  the  experiments 
were  to  be  tried,  it  was  determined  to  use  this  kind  of  hose  in  the  con- 
struction of  the  cooler. 

Various  kinds  of  canvas  were  tried  and  their  relatiye  rates  of  leakage 
determined  under  conditions  as  near  those  of  practice  as  possible.  The 
amount  of  leakage  was  found  to  vary  very  much  with  different  qualities 
of  canvas.  In  general,  the  stronger  and  coarser  canvas  leaked  the 
most,  though  the  very  fine  canvas  also  leaked  more  than  the  medium 
grades.  It  is  possible  that  in  time,  after  long  use,  the  heavier  grades 
would  have  ceased  to  leak  so  copiously,  for  the. grade  which  was  adopted 
leaked  much  less  in  actual  practice  after  it  had  been  in  use  for  a  few 
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days  than  hfid  been  anticipated  after  the  laboratory  tests.  The  grade 
adopted  was  Neville's  No.  10.  The  grades  lighter  than  this  seemed 
hardly  strong  enough,  and  the  heavier  leaked  more. 

Even  the  No.  10  canvas  leaked  so  much  at  first  that  during  the  first 
cooling  experiments  the  exit  of  the  hose  was  kept  closed,  and  all  the 
water  used  was  forced  by  the  pressure  through  the  pores  of  the  canvas. 

When  used  in  this  way  the  efficiency  of  the  machine  was  much  dimin- 
ished, as  i&  seen  by  cotnparing  the  factot  K  of  tests  1,  2,  and  3  in  Table 
I  with  that  of  tests  8,  9,  and  1,0,  Wh6n  the  leakage  had  been  diminished 
as  much  as  possible,  the  efficiency  of  the  machine  was  nearly  doubled. 
The  reason  of  this  is,  of  course,  that  when  excessive  leakage  occurs  a 
great  part  of  the  water  escapes  before  its  cooling  capabilities  have  been 
utilized. 

The  best  method  of  diiriinishing  the  leakage  was  found  to  be,  after 
setting  up  the  machine,  to  close  the  exit  of  the  hose  and  then  allow  the 
water  to  enter  at  full  pressure.  There  is  no  danger  of  bursting  the 
hose  unless  there  is  an  excessive  supply  of  water,  as  240  feet  of  4-inch 
hose  was  found  at  first  to  be  able  to  leak  750  gallons  per  hour  under  a 
pressure  of  about  40  feet,  coming  through  a  1-inch  water-pipe.  In  an 
hour  or  two  the  leakage  diminishes  considerably,  and  then,  when  the 
exit  is  opened,  it  becomes  very  little.  Each  time  the  machine  was  used, 
the  leakage  became  less,  until  after  the  third  or  fourth  day  the  leakage 
w-as  little  more  than  was  needed  to  keep  the  outside  of  the  hose  moist 
and  so  obtain  the  cooling  effect  of  evaporation.  Each  time  the  hose 
was  filled,  after  having  been  allowed  to  become  dry,  it  was  found  neces- 
sary to  swell  it  up  again  by  closing  the  exit  at  first.  This  required 
only  a  few  minutes,  however,  and  not  an  hour  or  two  as  when  the  hose 
was  new. 

An  improvement  on  the  design  of  the  machine  would  be  to  let  the 
hose  lie  in  a  half-round  gutter  exactly  fitting  the  hose.  This  would 
cause  most  of  the  leakage  to  be  through  the  upper  part.  In  this  way 
ail  the  water  which  escaped  would  be  warm,  and  the  efficiency  of  the 
machine  would  be  increased  by  getting  rid  of  it.  In  the  machine  as 
actually  constructed  the  hose  lay  on  the  edge  of  a  straight  board,  one 
inch  thick,  the  object  being  to  expose  as  much  surface  as  possible  to  the 
evaporating  effect  of  the  dry  air.  While  the  machine  was  working,  the 
difference  of  temperature  between  the  upper  and  the  lower  surfaces  of 
the  hose  was  marked,  the  water,  as  it  was  warmed,  rising  and  flowing 
in  a  stream  overlying  the  cool  stream  of  water  below.  As  undoubtedly, 
owing  to  the  greater  pressure,  more  than  half  of  the  leakage  took  place 
on  the  lower  half  of  the  surface  of  the  hose,  a  means  of  causing  all 
the  leakage  to  be  at  the  expense  of  the  warmer  water  in  contact  with 
the  upper  surface  might  be  an  advantage. 
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Cooling  Due  to  Evaporation, — In  the  preliminary  tests,  made  before 
constructing  the  machine,  it  was  found  that  more  cooling  was  obtained 
than  could  be  accounted  for  by  the  rise  of  temperature  of  the  water 
used;  that  is  to  say,  the  warm  stream  was  cooled  more  than  the 
cool  stream  was  warmed.  This  could  be  accounted  for  in  the  model 
only  by  the  cooling  due  to  evaporation  from  the  hose  as  the  water 
passed  through.  Calculations  based  on  tests  made  with  the  model 
showed  that  this  cooling  would  amount  to  a  little  more  than  0.5^  F. 
with  a  machine  of  the  size  of  the  final  cooler  when  passing  1,000  gallons 
of  wine  per  hour  under  the  atmospheric  conditions  surrounding  the 
model.  The  relative  humidity  of  the  air  when  the  tests  were  made  was 
60.  The  mean  relative  humidity  of  the  air  at  Fresno  during  the  month 
of  September  is  given  by  the  Weather  Bureau  as  42  as  an  average  of 
twelve  years,  and  as  the  cooler  is  used  principally  during  the  day  when 
the  air  is  driest,  it  was  expected  that  the  cooling  due  to  evaporation 
would  be  much  greater  in  practice  than  was  indicated  by  the  tests  of 
the  model. 

This  expectation  was  abundantly  verified  by  the  practical  tests  ot  the 
large  cooler  used  at  Fresno.  The  following  table  is  calculated  from  the 
data  given  in  Table  I: 

TABLE  II. 


Comparison  of  Heat  Lost  by  the  Wirier  and  of  Heat  Gained  by  the  Water. 

Calories  Lost  Calories  Gained 

Kxperiment.                                                        by  Wine.  by  Water. 

^ _.              1 000  819  \ 

2 liooo  833  >- End  of  hoee  closed. 

3 1,000  802) 

5:::::::::::;::::::::::::::::::::".::~:   l;Sw  {[sooi^na  of  hose  open: 

6 liooo  i;846)      mucli  leakage. 

9:;;::::::::::::::";:::;:::::::::::::::   Im  ^ i E'!^ j>^^?«?  ^ip^^^' 

10 1,00()  802) 


very  little  leakage. 


In  the  first  three  experiments,  where  the  exit  end  of  the  water  hose 
was  closed,  the  cooling  by  ^evaporation  is  shown  by  the  table  above  to  be 
considerable,  and  corresponds  to  a  lowering  of  the  temperature  of  the 
water  3°  F.  In  the  second  three  experiments  there  is  an  apparent 
reversal  of  this  effect,  due  to  the  fact  that  the  temperature  of  the  warmed 
water  was  taken  as  it  emerged  from  the  exit.  This  did  not  give  the 
average  temperature  of  the  water,  but  something  higher,  as  the  warmer 
water  in  the  upper  part  of  the  hose  traveled  more  freely  and  reached 
the  end,  while  much  of  the  cooler  water  escaped  by  leakage  before  it 
reached  the  end.  When  the  hose  leaks  as  much  as  it  did  during  these 
experiments,  much  of  the  cooling  power  of  the  water  is  lost  and  the  use 
of  the  semi-circular  trough  suggested  above  would  be  very  effective. 

When  the  leakage  had  diminished  to  a  mere  sweating  of  the  hose,  as 
in  the  last  three  experiments,  the  cooling  effect  of  evaporation  is  again 
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evident.  In  experiments  8  and  9  this  effect  corresponds  to  2.5°  F.  and 
2.3°  P.  respectively,  while  in  experiment  10,  where  the  water  was  pass- 
ing more  slowly,  it  is  increased  to  4.1°  F. 

In  the  first  three  tests  some  of  the  difference  shown  between  the  rise 
of  temperature  of  the  water  and  the  fall  of  temperature  of  the  wine 
may  be  due  to  the  difference  between  the  specific  heats  of  water  and  of 
half-fermented  wine.  The  latter  difference,  however,  is  too  small  to 
account  for  all  of  the  former.  In  the  last  three  experiments  this  source 
of  uncertainty  is  eliminated,  as  warm  water  was  used  instead  of  wine 
in  making  the  tests. 

Under  average  working  conditions  in  a  dry  climate  it  maybe  expected 
that  the  results  of  evaporation  from  the  canvas  hose  will  be  equivalent 
to  the  use  of  water  about  S^  F.  cooler  in  a  machine  where  this  evapora- 
tion could  not  take  place. 

Effect  of  Sunshine,  Shade,  and  Wind. — The  machine  should  be  placed 
in  such  a  position  that  the  greatest  possible  benefit  may  be  derived 
from  the  effects  of  evaporation.  This  will  be  in  a  Bhady  place  where 
the  canvas  hose  is  exposed  to  the  full  force  of  any  wind  that  may  be 
blowing.  It  should  not  be  inside  a  building  where  it  is  protected  from 
the  wind,  and  where  the  air  may  be  rendered  moist  by  the  vapors  given 
off  by  fermenting  wine  or  by  water  used  in  washing.  The  heat  and 
dryness  outside  promote  evaporation  from  the  hose,  and  consequently 
increase  the  efficiency  of  the  cooler  The  direct  rays  of  the  sun,  how- 
ever, should  not  strike  the  cooler,  for  in  this  case  the  radiant  heat  will 
warm  the  water  more  than  the  evaporation  cools  it.  In  a  test  with  a 
small  model  cooler  it  was  found  that  where  in  the  shade  the  water  waF 
cooled  0.5°  F.  by  evaporation,  the  resultant  of  the  effects  of  radiant 
heat  and  evaporation  in  direct  sunshine  was  a  rise  of  1.25°  F. 

Relative  Positions  of  Canvas  Hose  and  Copper  Tube. — Tests  were 
made  with  a  small  model  to  determine  the  effect  of  placing  the  copper 
tube  in  different  positions  in  the  canvas  hose.     Four  tests  were  made,  as 


A— lO.O^F.  B— 15.3*F.  C— 15.6»  F.  D— 16.0*  F. 

* 

FIG.  4.    Comparative  cooling, corresponding  to  different  positions  of  tu);>e. 

indicated  in  Fig.  4.  In  A,  the  tube  was  placed  as  near  the  upper  part 
of  the  hose  as  possible;  in  B,  in  the  center;  in  C,  as  near  the  lower 
part  as  possible.  In  D,  spiral  flanges  were  soldered  to  the  tube,  witli 
the  object  of  making  the  stream  of  water  circulate  around  the  tube  in  its 
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passage  from  one  end  of  the  hose  to  the  other.  When  the  tube  was 
placed  near  the  upper  part  of  the  hose  the  wine  was  cooled  less  than 
two  thirds  as  much  as  when  placed  in  the  other  positions.  The  most 
effective  method  was  where  spiral  flanges  were  used,  but  the  superiority 
over  the  plain  tube  when  placed  in  position  C  was  so  little  that  it  would 
not  repay  the  extra  expense  and  trouble  involved  in  the  use  of  the 
flanges. 

The  position  C  was  adopted  in  the  construction  of   the  machine. 
This  is  the  position  the  tube  and  hose  naturally  take  when  the  hose  is 

inflated    by    the 


.---4 


.-A. 


--C 


--^ 


pressure  of  the 
water,  if  they  rest 
on  a  flat,  contin- 
uous surface.  The 
tube  is  kept  in  a 
position  which 
leaves  a  small  space 
between  it  and  the 
lower  surface  of 
the  hose  bv  means 
of  the  couplings 
which  are  neces- 
sary to  join  the  20- 
foot  lengths  of  cop- 
per tubing  which 
were  used  in  the 
construction  of  the 
machine.  These 
couplings      should 

FIG.  5.    Cross-section  of  cooler  showing  relative  positions  of  hose,     be  aS  Small  aS  prac- 
tiibe,  support,  and  proposed  gutter,    a,  canvas  hose :  b,  couplings    fipoKlfi  A      hose 

of  copper  tube;  r,  gutter;  d,  copper  tube;  *,  support.  titauit.        2\,     iiub 

coupling  is  too 
large  and  would  obstruct  the  passage  of  the  water  too  much.  A  very 
good  coupling  was  designed  by  Mr.  Meakin,  which  projects  only  one 
quarter  of  an  inch  from  the  tube  and  was  found  to  answer  the  purpose 
perfectly.  Fig.  5  shows  the  relative  positions  and  actual  sizes  of  hose, 
tube  and  couplings,  and  support.  The  small  space  between  the  lower 
surface  of  the  copper  tube  and  the  hose  is  an  advantage,  as  it  increases 
the  cooling  surface  in  contact  with  the  cooler  water,  which  has  a 
tendency  to  run  along  the  lowest  part. 

Support  of  Cooler. — The  cooler  should  be  placed  on  a  support  that 
raises  it  a  few  feet  from  the  ground,  both  for  convenience  of  working 
and  to  expose  it  more  perfectly  to  the  wind. 
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In  order  to  control  the  amount  of  leakage,  and  to  prevent  more  leak- 
age in  one  part  of  the  machine  than  in  another,  some  method  must  be 
adopted  of  varying  and  equalizing  the  water  pressure  in  all  parts  of 
the  hose.  This  it  was  found  possible  to  do  in  the  machine  constructed  by 
the  means  indicated  in  Fig.  6.  The  220  feet  of  tubing  was  made  in  four 
lengths  joined  by  three  semi-circular  bends,  as  shown  in  the  figure 
referred  to.  The  support  was  built  to  give  a  fall  of  3  feet  in  the  entire 
length,  and  as  the  water  passed  from  the  upper  end  to  the  lower  the  fall 


FKi.  fi.    Sclu'rno  of  Cuuliii^  MArhhie. 


W  —Entrance  of  warm  wine, 
W,=£xlt  of  cooled  wine. 


E  =Entrance  of  cool  water. 
E^  =Exit  of  warmed  water. 


tended  to  restore  the  pressure  lost  by  friction  and  leakage.  The  amount 
of  i)ressure  was  determined  by  8  or  10  feet  of  rubber  wine  hose  attached 
to  the  lower  end  through  which  the  water  escaped.  By  raising  the  end 
of  this  j)iece  of  hose,  as  at  Ei,  the  pressure  could  be  increased,  and  by 
lowering  it  decreased,  to  any  re(iuired  degree.  For  the  purpose  of  swell- 
ing up  the  canvas  hose  a  maximum  pressure  was  obtained  by  screwing  a 
cap  on  the  end  of  the  hose  at  Ei.  When  the  machine  is  in  working 
order,  the  best  height  for  the  exit  Ei  is  easily  found  by  trial. 

The  wine  enters  the  lower  end  of  the  machine  at  W  and  escapes  at 
the  upi)er,  Wi.     This  upward  ])assage  of  the  wine  is  (lesira})le,  as  it  pre- 
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vents  any  interference  with  the  flow  due  to  the  gas  given  off  freely  by 
the  fermenting  wine.     The  gas  is  carried  upward  regularly  and  perfectly. 

Temperature  of  the  Water. — A  certain  amount  of  cooling  will  be 
obtained  whatever  the  temperature  of  the  water,  provided  it  is  lower 
than  that  of  the  wine,  but  the  cooler  the  water  the  more  effect  it  will 
have.     This  is  shown  by  the  following  tests  made  w^ith  the  model  cooler: 

TABLE  III. 
Comparison  of  the  Effects  of  Water  of  Different  Temperatures, 


% 
Temperature  of  Water. 


66°  P. 

76 


Ist  Temp,  of  Wine. 


2d  Temp,  of  Wine. 


Degrees  Cooled. 


92?  F. 
d2 


82.0®  F.  10.(y>  P. 

85.6  6.6 


Thus,  with  the  same  conditions  of  flow  and  of  temperature  of  wine 
and  water,  water  at  65°  F.  reduced  the  wine  10"^  P.,  and  water  at  76"  F. 
only  6.5°  F.  In  practice  it  will  probably  be  found  that  the  necessary 
efficiency  will  be  obtained  with  this  machine  only  if  the  temperature  of 
the  water  available  is  at  least  20°  F.  lower  than  that  of  the  maximum 
temperature  which  it  is  desired  that  the  wine  shall  not  exceed.  That 
is  to  say,  if  it  is  desired  to  keep  the  fermenting  wine  below  92°  F.,  the 
water  used  must  not  exceed  72°  F.  (See  test  3,  Table  I.)  When  there 
is  a  difference  of  only  14°  F.,  for  example,  the  wine  can  be  cooled 
only  5°  F.  at  a  practical  rate.  (See  test  7,  Table  I.)  This  is  too  little 
for  practical  purposes.  It  is  very  necessary,  therefore,  that  the  water 
should  be  as  cool  as  possible.  For  this  reason  it  will  usually  be  neces- 
sary to  have  a  special  reservoir  or  water  tank  for  the  use  of  the  cooler. 

The  water  as  it  came  from  the  well  which  was  used  in  our  cooling 
experiments  had  a  temperature  of  66°  F.,  which  was  quite  low  enough 
for  efficient  cooling.  After  this  water  had  been  in  a  20,000-gallon  iron 
tank,  covered  above  but  exposed  to  the  sun  on  the  sides,  for  two  or 
three  days  its  temperature  would  often  ri.*e  to  over  80°  F.,  which  was 
much  too  warm  for  the  purpose.  Even  during  the  vintage,  when  a 
great  deal  of  water  was  being  used  and  water  was  almost  continually 
being  pumped  into  the  tank  and  drawn  out,  it  was  usually  over  71°  F. 
when  it  reached  the  cooler. 

The  water  tank  should  be  completely  protected  from  the  direct  rays 
of  the  sun.  The  best  way  to  do  this  would  be  to  place  a  roof  over  it 
and  then  surround  it  with  a  screen  which  would  keep  off  the  sun  but 
allow  free  circulation  of  air.  If  the  sides  of  the  tank  were  covered 
with  canvas  kept  wet  by  some  automatic  sprinkling  device,  it  is 
probable  that  the  water  instead  of  becoming  warmer  in  the  tank  would 
be  cooled.  If  this  were  done,  the  tank  might  be  made  large  enough  to 
hold  the  water  needed  for  several  days. 
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It  would  be  possible  to  pump  directly  from  the  well  into  the  cooler, 
but  this  would  be  less  convenient,  as  it  would  necessitate  a  special 
pump  and  well  for  the  purpose  and  would  require  more  supervision. 

Temperature  of  the  Must  or  Wine. — With  water  at  a  given  temperature, 
the  hotter  the  wine  the  greater  difference  there  will  be  between  the 
temperature  of  wine  and  water,  and  therefore  the  more  efficient  the 
machine.    Tests  with  the  model  cooler  gave  the  following  ratios: 

TABLE  IV. 
Efficiency  witk  Wine  of  Different  Temperatures. 


Iflt  Temp,  of  Wine. 
100°  P. 


2d  Temp,  of  Wine. 


Temperature  of  Water. 


Degrees  Cooled. 


92  !  82.0 

84  I  76.3 


86.0*>  P.  1  860  F.  14.0°  P. 

66  10.0 

66  i  7.7 


Thus,  with  all  other  conditions  the  same,  the  amount  of  cooling  was 
nearly  twice  as  much  with  wine  at  100°  F.  as  with  wine  at  84°  F.  The 
same  is  shown  to  be  the  case  with  the  large  cooler,  as  may  be  seen  by 
comparing  tests  4  and  6,  where,  the  other  conditions  being  identical, 
must  at  109°  F.  was  reduced  26°  F.,  and  must  at  92°  F.  only  13°  F. 

This  shows  that  to  obtain  the  maximum  amount  of  work  out  of  the 
machine  the  cooling  should  commence  when  the  temperature  of  the 
wine  is  very  near  the  maximum  which  it  is  to  be  allowed  to  reach.  If 
the  wine  is  to  be  allowed  to  reach  95°  F.  much  time  and  labor  is  wasted 
by  commencing  to  cool  it  when  it  has  reached  only  90°  F.,  and  still  more 
if,  as  is  sometimes  advised,  we  cool  the  must  before  it  has  commenced  to 
heat  at  all. 

Ratio  of  Volumes  of  Wine  and  Water. — The  less  wine  we  pass  through 
the  machine  per  hour  and  the  more  water,  the  greater  cooling  effect  we 
will  obtain.  If,  however,  we  pass  the  wine  too  slowly,  we  do  not  get 
enough  work  out  of  our  machine,  and  on  the  other  hand,  if  we  pass  the 
water  too  quickly,  we  lose  too  much  of  the  cooling  power  of  our  water. 
The  differences  obtained  with  the  model  cooler  with  different  ratios  of 
water  and  wine  are  shown  by  the  following  results  of  tests: 

Degrees  Lowered. 

Rate  of  water  equal  to  that  of  wine 10.0°  F. 

Rate  of  water  14  limes  that  of  wine _ 11.3 

Rate  of  water  2  times  that  of  wine 13.2 

These  tests  indicate  that  with  a  machine  of  this  construction  it  would 
not  pay  to  use  more  water  than  wine,  for  while  an  equal  quantity  lowered 
the  wine  under  the  conditions  of  the  test  10°  F.,  double  this  quantity 
lowered  it  only  3.2^  F.  more. 

With  the  large  machine  it  was  found  that  satisfactory  results  were 
obtained  when  using  a  little  less  water  than  wine.     (See  test  10,  Table  I.) 
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Rate  of  Pumping. — The  rate  at  which  the  wine  should  he  passed 
through  the  machine  to  obtain  the  maximum  efficiency  is  a  function  of 
the  particular  machine,  and  will  differ  according  to  its  size.  The 
machine  used  was  found  to  work  very  satisfactorily  when  cooling  1,000 
gallons  per  hour.     (See  tests  8,  9,  and  10,  Table  I.) 

In  order  to  calculate  the  size  of  machine  necessary  to  accomplish  a 
certain  amount  of  cooling  with  a  certain  amount  of  water  at  a  given 
temperature,  a  formula  deduced  from  that  given  on  page  3  may  be  used : 

RXF 


s= 


DXK 


The  factor  K  will  undoubtedly  differ  according  to  the  size  of  the  machine 
and  according  to  the  diameter  of  the  copper  tubing  used,  but  unless 
these  are  very  different  from  the  machine  described  here,  it  will  l>e 
approximately  equal  to  9  within  the  limits  of  cooling  that  will  be  used 
in  practice.  If,  then,  we  take  K  to  be  9,  the  volume  of  wine  (R)  to  be 
cooled  per  hour  as  1,000,  and  the  number  of  degrees  (F)  which  it  is 
desired  to  cool  the  wine  as  15,  we  can  calculate  the  required  cooling 
surface  (S)  as  follows: 

15000 
9 


S=DX 


Prom  S  obtained  in  this  way  we  can  calculate  the  length  (L)  of  copper 
tubing  required  according  as  we  use  l^-inch,  1^-inch,  or  2-inch  tubing^ 
as  follows: 

L  =  S  X  3.054,  for  l^-inch  copper  tubing. 
L  =  S  X  2.545,  for  IJ-inch  copper  tubing. 
L  =  S  X  1.909,  for  2-inch  copper  tubing. 

The* following  table  has  been  computed  in  this  way  for  some  of  the 
commonest  cases  that  are  likely  to  occur: 


TABLE  v. 

Length 

of  Cooler  Needed  for  Various  Conditions, 

H           H 

'   2.§ 

Ob 

L=p Number  of  Feel 

^2 

-tfO 

Copper  Tubing. 

R=Rate. 

■<(i)        -^(b    '      -n 

F 

K 

S 

^  ;b        0  pd 

, 

Or*          (P  »-► 

n-     n-     2- 

:    o    1    ;    rS 
65°       95° 

1 

inch.    inch.    Inch. 

30 

15          9       59.3 

181       151         114 

per  hour 

i 

65        92 

27         15    ■      9       65.9 

201       168         126 

—  ■       72        95 

23         15          9       76.4 

233  1     194         146 

,72         92         20         15    !      9       88.9 

1 

272  :    226         170 

With  the  larger  copper  tubing,  as  indicated  by  certain  tests  made,  it 
is  probable  that  the  efficiency  would  be  a  little  less,  so  that  it  would 
probably  be  necessary  to  use  a  little  more  tubing  than  is  indicated  in 
the  last  column. 
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Sperifications  for  a  Cooling  Machine, — In  order  to  give  an  idea  of  the 
cost  of  a  machine  of  this  construction,  the  following  list  of  materials  is 
given  for  a  machine  suitable  for  the  use  of  a  cellar  making  not  more 
than  300,000  gallons  of  dry  wine  during  a  vintage  of  thirty  days: 

Bill  of  Materials. 

Copper  tubing,  200  linear  feet  of  l^-inch,  @  46  cents |92  00 

Canvas  irrigating  hose  of  No.  10  canvas,  200  linear  feet,  3  inches  in  diameter,  @  5c.  .10  00 

Two  brass  castings  for  the  ends  of  cooler,  @  |2.25 4  60 

Nine  couplings  for  copper  tube,  @  46  cents _ 4  05 

Three  copper  semi-circular  bends  for  tubes,  @  $2.60. 7  80 

Three  galvanized  iron  bends  for  hose,  @  35  cents 1  05 

Three  pieces  of  galvanized  iron  piping  for  hose,  @  20  cents _ 60 

Half-round  galvanized  iron  guttering,  200  feet,  (ti^  6  cents 12  00 

Wooden  stand .-.  20  (M) 

Ten  feet  of  3-inch  rubber  hose,  with  cap 7  60 

$159  50 

The  following  table  shows  how  much  a  machine  of  this  size  would 
reduce  the  temperature  of  wine  at  .95°  F.  and  at  92°  F.  with  water  a* 
65°  F.  and  70°  F.,  when  working  at  the  rate  of  1,000  gallons  of  wine 
per  hour  and  using  an  equal  quantity  of  water: 

TABLE  VI. 
Reduction  of  Temperature  of  Wine  under  Various  Conditions. 


-    «   ■^- 


Rate. 


Temperature  of  Water. 


Temperature  of  Wine. 


Red  ue I  ion  of 
Temperature. 


650F. 

95°  P. 

21°  F. 

65 

92 

19 

70 

95 

18 

70 

92 

16 

LOCK)  gallons  per 
hour. 


A  nijachine  of  this  size  would  be  quite  sufficient,  if  used  ten  hours  per 
day  uiider  ordinary  conditions,  to  control  the  temperature  of  the  wine 
in  a  cellar  which  crushed  50  tons  per  day  of  red  grapes  for  dry  wine. 
By  running  the  machine  day  and  night  the  capacity  could  be  more  than 
doubled,  which  would  be  a  sufficient  safety  factor  to  provide  for  extraor- 
dinarily hot  weather  or  the  crushing  of  more  than  the  average  amount 
during  a  part  of  the  vintage. 

There  is  also  the  possibility  of  the  vats  filled  on  separate  days  requir- 
ing cooling  on  the  same  day,  but  a  competent  wine-maker  who  attends 
to  the  proper  starting  of  his  fermentations  can  nearly  always  avoid 
this. 

Method  of  Using  the  Cooler. — In  order  to  obtain  the  full  benefit  of  tlie 
cooling  machine  (that  is,  to  use  it  with  the  greatest  efficiency),  certain 
facts  must  be  kept  in  mind  and  a  plan  of  cooling  adopted  in  accordance 
with  these  facts. 

Every  gram  of  sugar  in  a  hundred  cubic  centimeters  of  must  in  fer- 
menting will  generate  enough  heat  to  raise  the  must  2.34°  F.  This 
corresponds,  very  nearly,  to  the  production  of  2.34°  F.  for  every  degree 
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Balling  of  the  must.  This  heat  is  disposed  of  in  three  ways:  (1)  A 
portion  is  taken  up  by  the  must,  which  is  thus  raised  in  temperature; 
(2)  another  portion  escapes  from  the  must  by  radiation  and  conduc- 
tion; and  (3)  the  remainder  should  be  removed  by  the  cooler. 

If  we  know  how  much  heat  will  be  taken  up  in  the  first  two  ways, 
we  will  know  how  much  it  is  necessary  to  remove  by  the  third. 

To  determine  this  we  first  calculate  how  much  heat  will  be  developed 
by  the  fermentation  of  all  the  sugar  present,  and  add  this  to  the  tem- 
perature of  the  must.  This  will  give  us  the  number  of  degrees  of 
temperature  which  must  be  disposed  of  in  the  three  ways.  For  example, 
if  the  must  has  24  per  cent  of  sugar,  there  are  24  X  2.34  degrees,  or  56°  F. 
to  be  disposed  of.  If  the  grapes  on  crushing  have  a  temperature  of 
70^  F.,  and  we  are  to  allow  the  fermentation  to  reach  a  maximum  of 
92°  F.,  they  will  take  up  92—70,  or  22°  F.  This  leaves  34°  F.  to  be 
removed  by  radiation  and  cooling.  Experiments  have  shown  that  in 
the  more  usual  methods  of  fermenting  red  grapes  in  California,  about 
half  of  the  heat  generated  by  fermentation  will  be  lost  by  radiation. 
Thus,  56;f  2,  or  28°  F.,  will  escape  in  this  way.  This  leaves  34  —  28, 
or  6°  F.,  to  be  removed  by  the  cooling  machine,  if  we  desire  the  fermen- 
tation not  to  exceed  a  temperature  of  92°  F.  To  keep  it  below  90°  F. 
we  should  have  to  remove  8°  F.,  while  if  we  are  to  allow  it  to  reacli 
98°  F.  no  cooling  at  all  will  be  necessary. 


TABLE  VII. 


Removal  of  1 

^eal  by 

Last 
Temp. 

Radiatii 

Sugar 
Fer- 
mented 

m  and  by  Cooling. 

Experiment. 

First 
Temp. 

Max. 
Temp. 

Degrees 
F.  Gen- 
erated. 

Degrees  F. 
Remove<l 
by  Cooler. 

No.  1 

84 
71 
74 

.81 

84 

96 
96 
98 
98 
92 

93 
94 
90 
92 
79 

21 
19 
17 
17 
24 

49 
44 
40 
40 
57 

1 

20 
6 
6 

0 
27 

No.  2 

No.  3... 

No.  7 

No.  9 

• 

Degrees  F. 

Lost  by 
Radiation. 


20=41% 

15=34% 
18  =  46;:^ 
29  =  73r>^ 
35=61% 

Mean  =51% 


Number 

DayRin 

Vat. 


4 

3 
6 
4 

3 


Table  VII  shows  the  amount  of  heat  removed  by  radiation  in  five  of 
the  experimental  fermentations  made  at  Fresno.  The  amounts  vary 
considerably — from  34  to  73  per  cent.  The  cause  of  this  is  that  the 
fermentations  were  experimental  and  conducted  in  various  ways. 
The  average  of  all  is,  however,  51  per  cent,  or  about  half. 

Calculations  based  on  the  series  of  fermentations  described  in  Bulle- 
tin No.  159  show  much  less  variation,  the  following  losses  of  heat  in 
twelve  fermentations  being  found:  53,  67,  48,  55,  55,  50,  53,  48,  59,  56. 
55,  50  per  cent,  being  on  the  average  54  per  cent.  These  fermentation> 
were  conducted  in  the  ordinary  way,  in  open  vats  holding  about  4,00t) 
gallons. 


A  NEW  WINE-COOLING  MACHINB. 


19 


The  amount  of  heat  lost  by  radiation  will  depend  on  the  outside  tem- 
perature surrounding  the  vat,  the  size  and  shape  of  the  vat,  and  the 
amount  of  stirring  and  pumping-over  that  is  practiced.  For  the  pur- 
poses of  our  calculations  it  may  be  taken  that  in  ordinary  open  fer- 
menting vats  not  exceeding  3,000  gallons  capacity  the  loss  will  be  50 
per  cent,  except  in  the  hottest  weather.  In  larger  vats  up  to  10,000 
gallons  capacity,  and  in  very  hot  weather,  the  loss  may  be  no  more 
than  33  per  cent. 

Using  these  figures  we  may  calculate  the  amount  of  cooling  necessary, 
as  follows: 

Let — 

S  =  Sugar  (%  Balling)  contained  in  tiie  must. 

T= Temperature  of  contents  of  vat. 

M=The  maximum  temperature  desired. 

C=The  number  of  degrees  necessary  to  remove  by  cooling. 


Then, 


C  =  1.17S  +  T  -  M. 


Example: 

8  =  24%;  T  =  80*'  F.;  M  =  92'  F. 

Then, 

0  =  (1.17  X  24)  +  80  -  92  =  16. 

In  this  case,  therefore,  it  would  be  necessary  to  remove  the  equivalent 
of  16°  F;  from  every  gallon  of  fermenting  grapes  in  the  vat. 

This  formula  may  be  used  at  any  time,  but  it  is  best  to  wait  until 
the  temperature  of  the  fermenting  vat  nearly  reaches  the  desired  max- 
imum before  making  the  calculation  and  before  commencing  the  cooling. 

The  calculation  is  less  liable  to  error  at  this  time,  because  the  grapes 
and  must  have  already  taken  up  all  the  heat  they  can  without  surpass- 
ing the  maximum  chosen,  and  the  contents  of  the  vat  have  become  more 
thoroughly  mixed  so  that  our  test  of  the  sugar-contents  is  more  likely 
to  properly  represent  the  whole  vat. 

The  following  table  shows  some  examples  of  the  results  we  would  get 
by  making  these  calculations: 


TABLE  VIII. 


8=Sagar. 


24% 

24 

22 

22 

22 


T = Temperature 
of  Mast. 


70° 

80 

60 

70 
80 


C  =  Cooling  Necessary  for  a  Maximum  (M)  of- 


90' 


8° 
18 

0 

6 
16 


93" 


5° 
15 

0 

3 
13 


96* 


2° 
12 

0 

0 
10 


This  represents  such  calculations  as  might  be  made  as  soon  as  the 
vats  are  filled.  If  we  wait  until  the  maximum  temperature  is  reached 
we  would  get  such  results  as  the  following: 
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TABLE  IX. 

1 

C  =  Cooling  Necessary  for  a  Maxi 

mum  (M)  of— 

■  T=:  Temperature 
of  Must. 

8  =  Sugar. 

90° 

90* 
12<> 

9S» 

%• 

10?;^ 

9*> 

6<» 

10 

93 

.. 

12 

9 

10 

95 

11 

6 

90 

7                                4 

1 

« 

93 

!                 7 

4 

H 

95 

-- 

_ 

5 

It  is  highly  desirable  that  we  postpone  the  use  of  the  cooler  until  the 
vat  has  very  nearly  reached  the  maximum  temperature  desired,  for  it  is 
only  in  this  way  that  we  can  obtain  the  maximum  efficiency  for  our 
machine. 

When  we  have  thus  found  C*,  the  number  of  degrees  which  the 
whole  contents  of  the  vat  must  be  lowered,  we  can  easily  determine 
how  much  the  cooler  should  be  used.  If  10,000  gallons  are  to  be  cooled 
o  degrees,  it  does  not  matter  whether  w^e  pass  10,000  gallons  through 
the  cooler  taking  5°  F.  from  every  gallon  passed,  or  whether  we  simply 
pass  5,000  gallons  taking  10°  F.  If  the  contents  of  the  vat  are  thor- 
oughly mixed,  as  they  will  be  during  the  operation,  the  final  effect  will 
be  the  same,  namely,  the  reduction  of  the  temperature  of  the  whole  5^  F. 

For  every  machine  there  will  be  a  certain  rate  of  pumping  and  a 
certain  amount  of  lowering  of  the  temperature  corresponding  to  the 
greatest  efficiency  of  the  machine.  This  rate  and  this  degree  of  cooling 
must  be  determined  for  each  machine,  and  will  depend  principally  on 
the  size  of  the  machine  and  the  temperature  of  the  water.  In  the 
machine  used  at  Fresno,  they  were  1,000  gallons  per  hour  and  a  reduc- 
tion of  15°  F.  To  determine  the  time,  therefore,  during  which  we  must 
use  the  cooler  on  a  certain  vat,  we  first  determine  C  as  above  and  then 
make  use  of  the  following  formula: 


H  = 


GXC 
kxF 


Where 


11  =  The  number  of  hours  the  cooler  must  be  used. 

(5  =  The  number  of  gallouH  of  grapes  in  the  vat. 

C  =  Tlie  numlHjr  of  degrees  F.  wliicli  the  whole  vat  must  l^e  lowered. 

K  =  The  numl)er  of  gallons  per  hour  passed  tlirough  the  cooler. 

F  =  The  number  of  degrees  lost  by  the  wine  passing  through  the  cooler. 


For  example,  let 

G  =  2o00:  C  =  l();  R--=1000:  F=15. 

Then, 

„     2500  X  10     ,  ^,^        ,  ,  ,,,      .      , 

H  =  v«  ^  v.v-  =  l-^^7,  or  1  hour  40  minutes. 
lOaO  X  lo 


*(.'  can  be  found  witliout  calculation  by  referring  to  Tables  XIII  and  XIV  at  the  end 

of  ihis  bulletin. 
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In  order  to  use  the  cooler  effectively,  it  is  necessary  to  watch  closely 
the  rise  of  temperature  and  disappearance  of  sugar,  as  is  done  in  every 
well-conducted  cellar.  These  observations  should  be  made  at  least 
twice  a  day,  and  oftener  when  the  temperature  approaches  the  critical 
point.  From  these  observations  some  such  table  as  those  shown  below 
should  be  constructed.  This  will  enable  us  to  start  the  cooling  at  the 
right  moment,  and  in  a  few  seconds  to  calculate  the  amount  of  cooling 
necessary. 

TABLE  X. 

Examples  of  Control  of  Temperature  with  Cooler. 

I.     Vats  1000-3000  gaUons.    Moderate  weather.    Quick  fermentation.    Heat  radiated. 

one  half  of  that  generated  by  fermentation. 


At  crushing 

At  Iday 

At  2  days ..- 
At  2idays.- 
AtSdays... 
At  4  days... 


ar. 

24%  B 
21 
16 
12 

5 

0 


3%B 

6 

3 

7 

5 


Heat 
Generated. 


7.02?F 
14.04 

7.02 
16.38 
11.70 


Heat  LoHt 
by  Radia- 
tion, etc. 


3.02°F 

7.04 

4.02 

8.38 

5.70 


Tempera- 
ture of  Vat. 


80'F 

84 

91 

94 

(81) 

89 

95 


Degrees 
Removed 
from  Vat. 


13°F 


II.     Vats  1000-3000  gaUons.    Moderate  weather.    Slower  fermentation. 

Heat  lost,  one  half. 


Aterushing 24%B 

At  Iday 22 

At2days |  17 

At3davs.. '  8 

At4days ...  2 

At5days .!  0 


2;;b 

5 
9 
6 
2 


4.68°F 
11.70 
21.08 
14.04 

4.68 


1.68°F 
5.70 
11.06 
7.04 
2.68 


70°F 

73 

79 

89 
(81) 

88 

90 


8°F 


III.    Vats  5000-10,000  gallons.    Or  warm  weather.    Heat  lost,  one  third. 


At  crushing 

At  1  day 

At  2  days ... 
At  3  days .  _ . 
At  4  days ... 


24%  B 

21 

15 

5 

0 


3%B 


6 
10 

5 


7.02°  F 
14.04 
23.40 
11.70 


2.02°F 
4.04 

8.40 
3.70 


80°  F 
85 

95 
(80) 

95 
(87) 

95 


15°  F 

8°F 


Example  I  represents  a  fermentation  of  grapes  containing  24  per 
cent  of  sugar  which  were  crushed  warm  (80"  F.),  and  of  which  the 
maximum  temperature  attained  tluring  fermentation  was  95^  F.     The 
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cooling  necessary  for  2,500  gallons  of    fermenting  grapes,  with   our 
machine,  is  found  by  using  the  formula  given  on  page  20: 

2500  X  13 


I 
I 

I 

I  H  =  t^l^'^~  =  2.17.  or  2  bonr8  10  minutes. 

I  100(>  X  lo 


In  example  II  the  grapes  were  cooler  when  crushed  and  the  tempera- 
ture was  not  allowed  to  exceed  90°  F.     The  cooler  was  used  as  follows: 

ll  =  ,rtri7r^TTT=l-34,  or  1  hour  20  minutes. 

lOUU  X  10 

In  example  III  it  is  supposed  that  on  account  of  hot  weather  and 

large  vats  the  loss  by  radiation  was  only  one  third  of  the  heat  generated 

by  fermentation.     In  this  case,  C,  the  number  of  degrees  which  it  is 

necessary  to  lower  the  whole  vat,  is  found  by  modifying  the  formula  on 

page  19: 

C  =  1.56S  +  T-M. 

In  this  case,  if  we  are  dealing  with  a  vat  containing  9,000  gallons  of 
crushed  grapes,  the  time  our  cooler  would  have  to  be  used  is  as  follows: 

Il  =  '^^r-:T-T^=13.8,  or  13  hours  50  minutes; 
1000  X  lo 

or,  as  represented  in  the  table,  one  cooling  of  9  hours  one  day  and 
another  of 

H  =  ^      r-yr  =  4.8,  or  4  hours  50  minutes 
i(MH)  X  10 

the  next. 

It  is  not  necessary  that  the  temperature  of  the  vat  after  cooling 
should  be  as  low  as  is  indicated  by  the  figures  in  parentheses  in  the  last 
column  but  one  of  Table  X.  These  figures  simply  represent  the 
temperature  which  would  be  necessary  if  the  cooling  were  instanta- 
neous. As  the  cooling  takes  time,  heat  is  being  generated  by  the 
fermentation  at  the  same  time  that  the  cooler  is  removing  heat.  The 
final  temperature  of  the  vat,  therefore,  after  the  cooling,  will  be  higher 
than  that  represented  by  the  figures  in  parentheses.  The  difference 
will  be  very  slight  in  the  case  of  small  vats,  which  are  cooled  quickly, 
but  considerable  in  the  case  of  large  vats.  In  a  10,000-gallon  vat, 
under  the  conditions  represented  in  example  III,  during  the  first  cool- 
ing of  9  hours,  15°  F.  would  be  removed  by  the  cooler,  but  at  the  same 
time  about  4°  F.  would  be  added  by  fermentation,  so  that  when  the 
cooling  was  finished  the  temperature  of  the  vat  would  not  be  80°  F., 
but  84°  F. 

This  does  not  mean  that  the  cooling  has  not  been  so  effective  as  the 
calculation  indicated.  The  production  of  heat  has  been  accompanied 
by  a  diminution  of  sugar,  and  the  possibility  of  a  rise  of  temperature 
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ill  so  far  diminished.  The  effective  cooling  therefore  has  been  15^  F., 
as  shown  by  calculation.  This  shows  the  need  of  making  these  calcu- 
lations, for  it  is  impossible  to  tell  simply  by  testing  the  temperature  of 
the  vat  when  sufficent  cooling  has  been  effected. 

Cooling  White  Wine. — It  is  much  more  rare  to  find  white  wines  fail- 
ing to  ferment  out  dry  than  red.  The  reason  for  this  is  that  they 
much  more  rarely  attain  high  temperatures  during  fermentation. 
There  are  several  causes  for  this.  In  the  first  place  the  absence  of  a 
cap  of  pomace  permits  the  heat  to  radiate  off  more  freely;  and  in  the 
irecond  place,  white  wines  are  usually  fermented  in  smaller  casks  or 
vats,  which  is  also  an  aid  to  heat  radiation;  and  finally,  white  musts 
are  usually  sulfured,  which  makes  the  fermentation  slower,  and  this 
gives  the  heat  generated  more  time  to  escape. 

This  is  well  shown  by  the  record  of  two  fermentations  in  puncheons 
of  white  wine  made  this  vear  at  Fresno: 


TABLE  XI. 
Loss  of  Heal  by  Radiation  in  Puncheons  of  Fermenting  White  Wine* 


Experiment  VI. 


At  crashing 

At  1  day 

At  2  days  ... 
At 3 days  ... 
At 4 days  ... 
At 5 days  ... 


Sugar. 


22.6%B. 
16.7 

9.1 

4.7 

2.8 

2.0 


Temperature 
Observed. 


78®  F. 

85 

88 

88 

88 

87 


Heat 
Generated. 


Loss  by 
Radiation. 


13.6® 

17.8 

10.3 

4.5 

2.0 


Total  loss  of  heat  by  radiation 

Experiment  Via. 

At  crashing 

Atlday 

At2days 

AtSdays 

At4days 


48% 
84 

100 

100 

160 


^X 


25.0%B. 
17.0 
8.7 

59      ; 

4.4 


780  F. 

88  ! 

92  I 

89 

87  i 


18.6«  F. 
19.5 

6.5 

3.5 


Total  loss  of  heat  by  radiation 


80 
146 
157 


80% 


In  the  first  of  these  cases  enough  of  the  heat  generated  by  the  fer- 
mentation of  20.5%  B.  of  sugar  was  lost  by  radiation  to  prevent  the 
temperature  of  the  wine  rising  above  88°  F. 

In  the  second  case,  the  fermentation  started  more  rapidly  during  the 
first  day,  and  although  the  total  heat  lost  during  four  days  was  practi- 
cally the  same  as  in  the  first  case,  there  was  more  generated  the  first 
day,  which  shows  itself  in  the  rise  to  88^  F.  instead  of  to  85°  F.,  as  in 
the  first  case.  This  rapid  start  caused  the  maximum  temperature  to 
l)e  3  degrees  higher,  e.  g.  92°  F. 
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This  exemplifies  the  danger  of  starting  the  fermentation  too  rai)idly 
by  adding  too  large  a  quantity  of  yeast  or  starter. 

When  the  maximum  temperature  is  reached,  as  much  or  more  heat 
is  lost  by  radiation  as  is  generated  by  fermentation.  In  a  proj)erly 
conducted  fermentation  of  red  wine  this  does  not  usually  occur  until 
the  wine  is  nearly  dry.  With  white  wine  in  small  casks,  owing  to  the 
much  greater  loss  of  heat,  this  usually  occurs  when  the  wine  still  con- 
tains 4  or  5  per  cent  of  sugar.  In  cold  seasons  and  localities  the  fall  of 
temperature  may  be  so  rapid  as  to  check  the  fermentation. 

While  a  cooling  machine  is  rarely  needed  for  white  wines  when  fer- 
mented in  small  casks,  it  is  quite  otherwise  when  the  fermentation 
takes  place  in  large  casks  or  vats.  This  is  exemplified  by  the  record  of 
a  1,600-gallon  cask  of  Burger  made  at  Fresno  this  year. 

V 

TABLE  XU. 
Loss  of  Heat  by  Radiation  and  Cooling  in  a  l.OOO-gaHon  Cask  of  Fermenting  White  Wine. 

Sugar 


Kxi>eriineiit  VIII. 


Temperature 
Observed. 


Heat         Heat  Lnt^t  by 
Generated.  <  Radiation. 


At  crushing 21.5%B.  SO^F. 

At  1  (lay 7.0  90  34.0«F.  70 

Cooled  to  80°  P. 

At2day» 2.1 

At.^days _ 1.0 


86  11.5  4;^ 


89  >  2.5 


Heat  lost  by  radiation 00^^ 

Heat  lost  by  cooling 21 


69 

f 


Total _ _ 81% 

In  this  case  the  heat  lost  by  radiation,  60  per  cent,  is  little  more  than 
in  the  red  wine  fermentation.  If  the  wine  had  not  been  cooled  when  it 
reached  90°  F.,  it  would  have  risen  to  95°  or  96°  F.  The  heat  lost  by 
radiation  and  removed  by  cooling  in  the  1,600-gallon  cask  were,  together, 
capable  of  keeping  the  maximum  only  as  low  as  it  was  kept  in  the  L^O- 
gallon  puncheons  by  radiation  alone. 
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Notes  on  the  Use  of  Tables  XIII  and  XIV. — To  use  these  tables  we 
must  first  determine  the  temperature  and  degrees  Balling  of  the  must 
in  the  vat.  Then  by  following  the  horizontal  Jine  opposite  the  number 
representing  the  degrees  Balling  until  it  intersects  the  vertical  line 
running  from  the  number  representing  the  temperature  we  find  a  num- 
ber which  shows  the  number  of  degrees  F.  which  the  contents  of  the 
vat  must  be  lowered.  This  number  we  call  C.  Then  by  using  the 
formula  given  on  page  20  we  find  how  long  the  cooler  should  be  used 
in  the  vat.  This  formula  and  one  of  the  above  tables  are  all  that  are 
necessary  for  the  effective  and  economical  working  of  the  machine. 
For  example: 

Grapes  at  20  per  cent  Bal.  if  crushed  at  64°  F.  will  not  rise  above 
90^  F.,  and  therefore  need  no  cooling.  Grapes  with  the  same  amount 
of  sugar  but  crushed  at  79°  F.  must  be  cooled  12°  F.  when  they  reach 
90°  F.,  or  before,  or  they  will  reach  a  temperature  of  over  100°  F.  By 
referring  to  the  90°  column  we  find  the  number  12  in  the  row  repre- 
senting 10  per  cent  of  sugar.  This  shows  that  the  fermenting  must  will 
reach  90°  F.  when  it  still  has  10  per  cent  of  sugar,  and  as  indicated  in 
that  line  requires  to  be  cooled  12°  F.,  as  already  determined. 

This  shows  that  we  can  tell  the  amount  of  cooling  necessary  from  the 
temperature  and  sugar  tests  at  any  time,  either  when  the  grapes  are 
first  crushed  or  when  they  are  fermenting.  The  later  the  determination 
is  made  the  less  liable  to  error  it  will  be.  Any  calculation  made  before 
fermentation  will  be  only  approximate,  but  made  when  the  temperature 
is  near  the  maximum  it  will  be  quite  exact  enough. 
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A  NEW  METHOD  OF  MAKING  DRY  RED  WINE. 


In  Bulletin  No.  167  of  this  Station,  discussing  various  means  of 
improving  the  quality  of  dry  wines  made  in  hot  countries,  the  conclu- 
sion was  reached  that  the  method  which  offered  the  best  hope  of  attain- 
ing the  end  in  view  was  that  by  which  the  requisite  tannin  and  color  were 
extracted  by  heat  before  fermentation.  The  method,  as  outlined  there, 
is  as  follows: 

"1.  Heating  the  crushed  grapes  to  a  temperature  and  for  a  time 
suflScient  to  extract  the  necessary  color,  tannin,  and  body. 

"2.  Immediate  separation  of  the  must,  and  cooling  to  85°  F. 

*'3.  Immediate  fermentation  of  the  must  at  a  temperature  not  exceed- 
ing 90°  F." 

The  bulletin  further  states:  '^The  present  status  of  the  method  is 
this: 

"1.  It  has  been  shown,  both  in  California  and  in  France,  that  it  is 
possible,  when  working  with  small  quantities,  to  attain  the  object  in 
view  by  this  method. 

*'2.  The  method  has  been  used  with  success  in  France  in  the  whole 
output  of  a  cellar  manufacturing  75,000  gallons  of  wine  in  a  season." 

Experiments,  made  on  a  sufficiently  large  scale  during  the  past 
vintage,  have  further  demonstrated  that  the  method  is  perfectly 
adapted  to  large-scale  practice  in  California,  and  that  it  is  possible  by 
this  means  to  produce  a  wine  of  excellent  quality  where  it  had  been 
found  impracticable  to  do  so  by  the  old  methods.  These  experiments 
indicate  strongly,  moreover,  that  it  is  not  only  possible  to  make  good 
dry  red  wine  by  this  means,  but  that,  where  the  climate  is  hot  during 
the  vintage,  it  is  the  simplest  and  most  economical  method  of  attaining 
the  end  in  view  when  working  on  a  large  industrial  scale. 

This  is  not  intended  to  mean  that  the  use  of  this  method  alone  is  all 
that  is  necessary  to  improve  the  quality  of  the  dry  wines  of  our  hotter 
regions,  but  that,  together  with  proper  attention  to  the  ordinary  details 
of  wine-making,  the  proper  use  of  cooling  machines,  and  perhaps  of 
pure  yeast,  we  have  a  means  by  which  we  can  be  sure  every  year  of 
making  the  best  wine  that  the  grapes  available  are  capable  of  produc- 
ing. In  a  cellar  properly  arranged  for  the  purpose,  all  this  can  be 
accomplished  at  a  cost  so  little  in  excess  of  the  cost  of  the  usual  methods 
of  manufacture  that  the  loss  which  occurs  in  practically  every  hir«j:e 
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winery  in  the  State,  of  a  few  vats  of  wine  by  bad  or  incomplete  fermen- 
ation,  far  more  than  counterbalances  it. 

The  experiments  show  further  that,  where  the  grapes  are  well  ripened 
and  in  fair  condition,  all  that  is  necessary  in  our  hot  valleys,  for  the 
production  of  good,  sound  wine,  is  the  use  of  cooling  devices  in  the 
fermentation,  and  attention  to  proper  sterilization  of  vats  and  casks. 

In  order  to  give  a  clearer  idea  of  how  the  method  could  be  carried 
out  on  a  large  scale  in  a  winery  built  for  the  purpose,  a  plan  of  such  a 
winery  has  been  given  with  enough  detail  to  exemplify  all  parts  of  the 
process  and  to  enable  any  one  to  calculate  the  cost  of  operation. 

While  the  main  object  of  the  experiments  was  to  test  the  capabilities 
of  the  method  referred  to,  other  methods  and  other  matters  of  interest 
in  the  fermentation  of  wine  were  investigated  both  for  comparison  and 
for  the  purpose  of  devising  the  best  way  of  carrying  out  the  method  in 
practice. 

The  main  lines  of  investigation  were  the  following: 

1.  Extraction  of  color  and  tannin  by  artificial  heating. 

2.  Control  of  the  temperature  of  fermentation  by  means  of  a  cooling 
machine. 

3.  The  use  of  pure  and  selected  yeast. 

4.  The  use  of  sulfurous  acid  in  controlling  the  temperature  of  fer- 
menting grapes. 

5.  The  making  of  wine  from  incompletely  ripe  grapes. 

In  order  to  make  the  bearing  of  the  experiments  clear,  a  detailed 
account  of  the  method  used  is  necessary.  Reference  to  pages  19  to  26 
of  Bulletin  No.  167  will  make  the  objects  of  the  principal  experiment 
clear.  There,  will  be  found  a  discussion  of  the  effects  of  high  tempera- 
tures on  the  fermentation  of  wine,  and  an  account  of  the  preliminary 
laboratory  experiments  which  led  to  the  devising  of  the  method  used 
in  the  larger  winery  experiments  this  year. 

It  will  be  seen^  from  the  reference  given,  that  high  temperatures  have 
beneficial  and  necessary,  as  well  as*  injurious,  effects  in  the  production  of 
dry  red  wine,  and  the  experiments  detailed  in  this  bulletin  show  that  a 
practical  method  has  been  devised  which  will  "combine  the  beneficial 
effects  of  heat  in  the  extraction  of  color,  tannin,  and  body  with  those 
of  cool  fermentation  in  producing  bouquet,  freshness,  and  maximum 
amount  of  alcohol."  These  experiments  also  indicate  very  strongly 
that  by  use  of  the  method  recommended  we  are  certain  to  produce  a 
sound  wine  from  any  grapes  in  fair  condition,  however  hot  the  season; 
and  that,  even  when  the  grapes  are  inferior  by  reason  of  mold,  drying 
up,  etc.,  much  better  wine  can  be  made  than  by  any  of  the  usual 
methods. 

The  principal  merit  of  the  method,  therefore,  is  the  certainty  it  gives 
that  every  rat  of  wine  will  be  'perfectly  sound  every  year. 
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DESCRIPTION   OF  METHOD. 

Crushing. — The  grapes  were  taken  as  they  came  to  the  winery  in  the 
usual  way,  passed  through  the  ordinary  crusher  and  stemmer,  and 
pumped  by  means  of  a  must-pump  through  the  regular  must-line  into 
1,500-gallon  vats. 

As  the  crushed  grapes  came  into  the  vat  a  small  amount  of  potassium 
nieta-bisulfite  dissolved  in  water  was  added  gradually,  in  such  a  way  as 
to  distribute  it  equally  throughout  the  vat.  The  amount  used  varied 
from  .2  to  .4  per  mil.  of  the  weight  of  the  grapes,  that  is  to  say,  from 
6  to  12  ounces  per  ton. 

The  sulfite  was  added  to  paralyze  temporarily  the  action  of  the 
molds,  bacteria,  and  yeast  present,  and  to  facilitate  the  solution  of  the 
color.  Another  important  use  of  the  sulfite  is  to  prevent  too  much 
oxidation  during  the  heating,  and  so  to  avoid  the  "  rancido  "  taste  which 
might  be  acquired  if  the  grapes  were  allowed  to  remain  hot  too  long  or 
if  they  were  heated  too  high. 

Preparation  of  Vats. — The  vats  were  cleaned  with  hot  water  and 
soda  and  then  swabbed  with  a  3%  solution  of  commercial  sulfuric 
acid  to  partially  disinfect  them.  The  acid  solution  was  left  on  the 
walls  of  the  vats  for  a  few  hours  and  then  rinsed  off  with  water. 

Straining. — At  the  bottom  of  each  vat  was  placed  a  strainer  extend- 
ing from  the  bunghole  across  the  whole  bottom  to  the  opposite  side- 
The  form  of  strainer  used   is   shown  in    Fig.    1.     It   consisted   of   an 


FIG.  1.    Strainer  for  bottom  of  Fermenting  Vat. 

inverted  rectangular  trough  closed  at  one  end  and  having  a  top  consist- 
ing of  a  solid  board,  and  sides  consisting  of  slats  made  with  beveled 
edges  like  the  slats  of  a  press  basket. 

These  strainers  were  found  to  be  not  sufficiently  effective,  owing  to 
the  very  thorough  way  in  which  the  grapes  were  broken  up  by  the 
method  of  handling.  In  practice  it  would  be  necessary  to  have  a  more 
efficient  method  of  straining,  or  to  adopt  a  method  of  crushing  the 
grapes  and  conveying  them  to  the  vats,  which  would  not  result  in  such 
coihplete  maceration. 

The  former,  i.  e:,  the  use  of  a  more  efficient  straining  device,  would 
be  preferable,  as  it  is  very  desirable  to  have  the  grape-pulp  thoroughly 
disintegrated  in  order  to  facilitate  the  extraction,  which  takes  i)lace  the 
more  rapidly  the  more  completely  the  grapes  are  crushed. 
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As  soon  as  the  vat  was  full  of  crushed  grapes  the  must  was  allowed 
to  run  off  the  skins  into  another  vat.  It  was  found  possible  to  run  off 
a  volume  of  must  equal  to  only  one  half  of  the  total  volume  of  the 
crushed  grapes.  With  a  better  arrangement  for  straining,  a  volume 
equal  to  two-thirds  could  be  run  off,  which  would  much  facilitate  the 
subsequent  operations. 

Heating. — As  soon  as  the  must  was  separated  it  was  passed  through 
the  heater  Jind  back  into  the  vat  containing  the  strained  skins.  The 
must  was  heated  to  from  140°  to  150°  F.,  and  as  the  grapes  were  much 
cooler  they  remained  at  the  bottom,  and  it  was  found  very  difficult  to 
mix  the  two  when  the  hot  must  was  pumped  on  to  the  top.  This  diffi- 
culty was  overcome  in  great  measure  by  attaching  the  hose,  bringing  the 
must  from  the  heater,  to  a  faucet  in  the  bottom  of  the  vat.  By  this 
means  the  hot  must  was  forced  through  the  cool  grapes,  and  a  thorough 
stirring  at  the  end  equalized  the  temperature  in  the' whole  vat. 

The  Heater. — The  must  was  heated  bv  means  of  a  "  must -heater  " 
constructed  by  Gomot,  of  Nimes,  France.  This  machine  is  essentially 
a  large  tubular  pasteurizer,  the  exterior  of  which  is  shown  in  the  figure 
on  the  cover. 

The  height  of  the  boiler  is  6  feet  10  inches  from  the  ground  to  the 
top,  and  the  chimney  is  2  feet  6  inches  more.  Its  diameter  is  4  feet 
3^  inches,  and  the  tube  connections  protrude  a  few  inches  more  on  all 
sides. 

It  consists  of  a  system  of  copper  tubes,  through  which  the  wine  runs, 
and  a  boiler  surrounding  them,  which  is  heated  by  a  fire  in  the  firebox 
below,  from  which  the  heat  passes  by  four  flues  into  the  chimney. 
When  used  in  the  way  intended  by  the  manufacturer,  the  boiler  is  filled 
with  water.  In  our  experiments,  acting  on  the  suggestion  of  Mr. 
Meakin,  we  found  it  more  convenient  to  simply  admit  steam  into  the 
boiler  and  to  dispense  with  both  water  and  fire. 

There  are  eighty  straight  copper  tubes  joined  by  unions  outside  the 
boiler,  as  shown  in  the  figure.  These  tubes  are  each  3  feet  10  inches 
long  and  1^  inches  in  diameter,  and  are  easily  cleaned  by  removing  the 
couplings,  for  which  purpose  the  arrangement  is  very  simple.  In  our 
experiments,  there  was  no  deposit  whatever  in  the  tubes,  and  after  pass- 
ing water  through  the  machine  they  were  found  perfectly  clean. 

The  machine  is  furnished  with  a  strainer,  which  prevents  seeds  and 
skins  passing  into  the  tubes.  This  strainer  must  be  opened  and  cleaned 
occasionally,  and  is  so  constructed  that  this  is  easily  done.  Four  ther- 
mometers are  placed  in  various  parts  of  the  heater^  which  enable  the 
operator  to  control  the  heating  perfectly.  There  is  one  thermometer  in 
the  boiler,  one  at  the  entrance  of  the  must,  one  at  the  exit,  and  one  half- 
way between  these.     By  carefully  watching  these  thermometers  and 
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manipulating  the  steam  valve,  the  heating  can  be  regulated  in  a  few 
minutes  to  any  degree  required.  The  heating  remains  very  constant 
so  long  as  the  steam  pressure  does  not  vary,  and  providing  the  supply 
of  must  ie  regular. 

A  hand  pump  can  not  be  used  to  supply  the  must,  as  the  output  is 
too  irregular.  It  is  necessary  to  have  a  pump  that  will  give  a  constant 
stream  of  uniform  volume.  For  this  purpose  a  Bteam  pump  would  be 
excellent,  as  its  output  can  be  regulated  to  any  desired  rate.  For  the 
experiments  a  gasoline  motor  pump  especially  constructed  by  Gomot 
for  the  purpose  was  used.     The  rate  of  pumping  could  be  varied  by  a 


simple  arrangement  to  from  375  to  1,-500  gallons  per  hour.     Such  control 
.  of  the  rate  of  pumping  is  necessary,  as  the  heating  depends  on  the  rate 
with  which  the  must  passes  through  the  machine,  as  well  as  upon  the 
amount  and  pressure  of  the  steam  admitted. 

Cnparity  of  Heater. — It  was  found  that  the  machine  would  heat  1,000 
gallons  of  must  per  hour  from  75°  to  150°  F.  when  the  temperature  of 
the  boiler  was  kept  at  185°  F.  The  steam  pressure  during  the  trials 
was  80  pounds.  There  was  no  pressure  in  the  boiler  of  the  heater,  as  it 
has  an  opening  above. 

Heating  the  must  to  150°  F.  is  about  what  would  be  found  convenient 
in  practice  if  the  temperature  of  the  crushed  grapes  was  75°  F.  and  two- 
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thirds  of  their  volume  of  must  was  passed  through  the  heater  at  150°  K. 
This  is  just  about  what  is  necessary  to  give  the  desired  resultn. 

Extraction. — -When  the  mass  of  crushed  grapes  has  reached  the  desirtMl 
temperature,  it  is  left,  with  occasional  stirrings  (every  tlirei-  or  four 
hours),  until  the  required  color  and  tannin  have  been  extracted  by  the 
must. 

It  has  been  shown  by  the  experiments  detailed  on  page  22  of  Bulletin 
No.  167  that  the  color  and  tannin  are  extracted  part  passu,  !=«  that  by 
periodical  observations  of  the  color  it  is  possible  to  note  the  progress^  of 
extraction. 

Salleron's  Vino-Colorimeter. — For  this  purpose  a,  Salleron  vino-color- 
imeter is  extremely  useful.  A  very  full  description  of  the  nature  and 
use  of  this  instrument  was  given  by  Prof.  E.  \V.  Hi^ard  in  the  Viti- 


cnltural  Report  for  the  seasons  1885  and  1886,  on  pages  23  and  26.  So 
far,  this  is  the  best  and  most  practical  means  which  has  come  into 
general  use  for  measuring  the  color  of  wine,  and  as  some  quick  and 
reliable  means  of  determining  the  color  during  the  process  of  extraction 
is  necessary  for  the  proper  carrying  out  of  this  method,  a  short  descrip- 
tion of  the  instrument  is  given  here. 

The  colors  of  wines  differ  in  two  respects.  They  may  differ  in  tint  (thai 
is  to  say,  the  kind  or  nature  of  the  color  may  differ),  and  they  may 
differ  in  intensity  (that  is,  the  depth  or  amount  of  color  may  differ)- 
In  order,  therefore,  to  measure  the  color  of  a  wine  and  to  compare  it 
with  the  color  of  another  wine  we  must  measure  both  its  tint  and  its 
intensity.  Both  these  measurements  may  be  made  with  the  Salleron 
vi  no-color  inieter. 

For  the  determination  of  the  tint  a  scale  (Fig.  3,  G~H)  is  furnished, 
consisting  of  a  piece  of  cardboard  on  which  are  gummed  small  disks  of 
silk  which  represent  all  the  tints  usually  found  in  dry  red  wines.  At 
the  top  of  the  scale  is  a  disk  marked  VR  (violet-red),  which  is  the  tint 
of  a  new  wine  made  from  a  good  coloring  grape  with  full  acidity,  such 
as  the  Petite  Sirah  or  Cabernet.     At  the  bottom  of  the  scale  is  a  disk 
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marked  3R  (third  red),  which  is  the  tint  of  an  inferior  coloring  grape 
with  low  acidity,  Biich  as  Greiiache  or  Mission.  Between  these  extremes 
are  eight  other  disks  representing  the  intermediate  tints  which  red 
wines  may  have.  Altogether  there  are  ten  disks  repre- 
senting ten  tints,  which  are  marked  as  indicated  in  Fig.  4, 
Each  tint  differs  from  the  one  above  it  in  having  a 
slightly  greater  admixture  of  yellow. 

Wines  of  claret  type  should  not  fall  below  the  5VR, 
while  those  of  Burgundy  type  may  go  to  the  bottom  of 
the  scale.  Ports  contain  more  yellow  even  than  the  8Ii, 
and  can  not  be  measured  satisfactorily  by  this  scale. 
As  wines  become  older  the  tint  gradually  becomes  yel- 
lower, so  that  a  wine  which  when  made  corresponds  to  the 
VR  disk  may  fall  to  the  5VR  disk  when  it  is  a  year  old. 

All  the  disks  are  made  with  the  same  intensity  of 

color,  po  that  in  order  to  compare  wines  with  them  it  is 

fy  necessary  to 


duce  the  inten- 
sity of  color  of 
the  wines  to  that 
of  the  disks. 
This  is  done  by 
varying    the 


thickne 


of 


#;f 


».n 


hO 


J.SALUROH 


wine   through 

which   we   look. 

If  we  observe 

t^  the    color    of   a 

wine  by  looking  i'^^"Vt" 

through  it  in  a 
glass  three  inches  in  diameter 
it  will  appear  to  be  twice  as 
dark  or  intense  as  if  we  look 
through  it  in  a  glass  of  only 
one  and  one-half  inches  diam- 
eter. This  principle  is  made 
use  of,  both  to  bring  the  wine 
'  to  the  standard  intensity  which 
makes  it  possible  to  compare  its 
tint,  and  also  to  measui'c  the 

FIG.  5.    C-n..rucUo„  or  S«Ueran'«  Vino-Colori™«,.r.  intensity  itSclf. 

To  use  the  instrument  a  small 
portion  of  the  wine  is  placed  in  the  receptacle  V  (Fig.  6),  and  the  screw 
cap  nh  moved  up  or  down  until  the  thickness  of  wine  between  the  glass 
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disks  c  and  d  through  which  we  look  gives  us  an  intensity  equal  to 
that  of  the  disks.  The  scale  is  then  moved  back  and  forth  until  the 
proper  tint  is  found. 

We  now  have  all  the  data  for  describing  the  exact  color  of  the  wine. 
The  tint  is  given  by  the  name  of  the  disk  used  and  the  intensity  by  the 
distance  of  d  from  c,  which  is  read  oft  from  the  scale  on  the  outside  of 
the  cap  ah  at  the  point  marked  on  AB  with  an  arrow. 

If  we  get  such  a  reading  as  3VR,  160  it  means  that  the  tint  of  the 
wine  is  third  violet  red  and  the  standard  intensity  is  obtained  by  looking 
through  160  hundredths  of  a  millimeter  of  the  wine.  If  we  get  the 
reading  80  on  the  scale  it  will  show  that  only  half  as  much  wine  is 
necessary  to  give  the  standard  intensity  and,  therefore,  that  the  wine 
is  twice  as  dark  or  intensely  colored  as  in  the  first  case.  The  ennaller 
the  reading  on  the  scale,  therefore,  the  more  deeply  colored  the  wine. 

To  overcome  this  inconvenience  Professor  Hilgard  has  adopted  a  scale 
of  which  the  notation  is  inversely  proportionate  to  the  thickness  of  the 
wine  necessary  to  give  the  standard  tint,  and  of  which,  therefore,  the 
numbers  given  are  directly  proportionate  to  the  intensity  of  color.  For 
this  purpose  he  has  taken  a  wine  which  required  40  hundredths  of  a 
millimeter  to  give  the  standard  intensity  as  an  arbitrary  standard, 
which  he  calls  100.  A  wine  with  half  this  amount  of  color  would  then, 
with  this  scale,  have  an  intensity  of  50.  The  number  is  obtained  by 
dividing  4,000  by  the  reading  of  the  scale.  This  would  give  us,  then, 
for  the  first  example  an  intensity  gf  4000-^-160,  or  25,  and  for  the 
second  4000-^80,  or  50. 

If  R  represents  the  reading  on  the  scale,  then  4000  h-  R  =  Intensity 
by  Professor  Hilgard's  scale. 

Comparison  of  Scales, 
Salleron  Scale.  Hilgard  Scale. 

40  =  100 

80  =  50 

160  =  25,  etc. 

The  Hilgard  scale  has  the  great  advantage  of  giving  a  clear  idea  of  the 
intensity  of  color  in  a  wine  without  the  need  of  making  any  mental 
calculations,  for  if  the  color  of  one  wine  is  represented  by  a  number 
three  times  as  large  as  that  representing  the  color  of  another  we  know 
that  the  first  has  three  times  as  much  color  as  the  latter. 

Professor  Hilgard's  notation  has  been  used  in  the  account  of  experi- 
ment work  detailed  later. 

In  the  absence  of  any  recognized  standard  of  intensity  for  the  color 
of  wines  it  is  difficult  to  say  what  the  proper  degree  of  color  is.  In 
order  to  give  some  idea  of  what  the  numbers  of  Professor  HilgardV 
^cale  indicate  in  practtce,  it  may  be  said  that  a  wine  measuring  15  in 
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intensity  would  be  considered  sufficiently  dark  for  an  ordinary  table 
wine.  Any  wine  which  falls  below  10  is  too  light  in  color,  while  any- 
thing over  20  may  be  considered  darker  than  is  necessary.  These 
figures  have  reference  to  the  United  States.  In  Europe  the  popular 
taste  does  not  require  quite  so  much  color. 

A  young  wine  should  contain  more  color  than  these  figures  indicate, 
as  a  certain  proportion  of  the  color  always  drops  during  aging.  This 
loss  of  color  is  most  rapid  during  the  first  two  months  after  fermenta- 
tion. It  becomes  less  rapid  later,  until  after  four  months  the  loss  is 
very  slow.  The  amount  of  loss  varies  very  much  with  different  wines, 
and  with  different  methods  of  handling,  but  a  Zinfandel  to  have  15  of 
color  when  it  is  two  years  old  should  have  at  least  36  or  40  directly 
after  drawing  off  from  the  fermenting  vat,  and,  to  preserve  its  color 
even  so  well  as  this,  it  must  have  full  acidity  and  must  not  be  aged  too 
quickly  by  frequent  racking  or  keeping  in  small  casks  or  warm  cellars. 

The  following  table  is  appended  to  show  the  actual  loss  of  color  found 
by  observation.  The  tests  were  made  with  experiment  wines  fermented 
at  the  Station  cellar,  and  were  all  made  in  small  quantities  and  kept 
in  casks  of  from  10  to  20  gallons.  In  larger  quantities  the  loss^of  color 
would  be  slower,  and  the  depth  of  color  indicated  for  four  months 
probably  corresponds  to  what  would  be  found  in  practice  in  a  wine  of 
the  same  character  at  the  end  of  eighteen  months  or  two  years: 


TABLE  I. 
Loss  of  Color  during  Aging  of  Wine. 


Number  of  Wines 
Examined. 


Four . 
Six.-- 

Five  . 
Seven 
Five  . 
Three 


At  Pressing 

!  330 

140 
85 
35 
23 
13 


Average  of  color  remaining 

Average  loss  of  original 
color  for  each  month  ... 


100 


1  Month. 


191 
95 
50 
25 
15 
9 


Loss,  i 

32.2%  i 
41.25^  i 
28.6%  I 
34.8%  ; 
30.7%  ' 


65.1% 


34.9% 


CoiX)R. 

2  Months. 


117 
91 
36 
16 
11 
9 


Loss. 

64.5% 
36.0% 
57.6% 

54.3% ; 

52.2%  I 
30.7% 


50.9% 


14.2% 


O     I 


3  Months. 

4  Months. 

Loss. 

Loss. 

114 

65.4% 

101 

69.4% 

56.8% 
68.2% 

68 

51.4% 

50 

34 

60.0^/ 

56.5% 

27 

15 

13 

62.9% 

10 

9 

60.9% 

7 

46.2% 

5 

61.5% 

43.9% 

38.5% 

7.0% 

7.4% 

It  will  be  seen  by  examining  the  table  that  approximately  the  same 
proportion  of  the  color  is  lost  whatever  the  original  xjolor  in  the  wine, 
so  that  it  is  possible  to  foretell  within  very  close  limits  what  the  color  of 
a  wine  will  be  at  the  end  of  a  certain  time  when  kept  under  certain 
conditions.  This  applied  only  to  wines  of  which  the  coloring  matter  is 
normal.  Wines  made  from  such  grapes  as  Lenoir,  Grenache,  Trous- 
seau, or  from  partially  dried  or  moldy  grapes,  lose  their  color  more 
quickly. 
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It  may  be  said,  then,  that  wines  kept  in  very  small  casks  lose  about 
one-third  of  their  color  during  the  first  month,  about  one-half  during 
the  first  two  months,  and  nearly  two-thirds  of  their  color  during  the 
first  four  months  after  pressing. 

The  loss  at  first  is  much  more  rapid  in  the  very  deeply  colored  wines 
than  in  those  more  lightly  colored,  as  is  shown  by  the  curves  in  Fig.  6. 


FIG.  6.    I. OSS  of  Color  in  Red  Wines  during  the  First  Four  Months. 

The  numbers  on  the  right  show  the  color  at  pressing;  those  on  the  left 
at  four  months.  The  dotted  curve  shows  the  average  loss  calculated  from 
observations  on  thirty  wines. 

Cooling. — As  soon  as  the  extraction  of  the  skins  has  proceeded. far 
enough,  as  indicated  by  the  reading  of  the  colorimeter,  the  must,  now 
containing  tannin  and  color,  is  drawn  off  and  cooled  to  80*^  or  85°  F. 
This  was  done  in  the  experiments  by  means  of  the  cooling  machine 
described  in  Bulletin  No.  174.  As  the  must 'is  hot  (126°  F.)  and  the 
temperature  has  to  be  lowered  only  to  80°  or  85°  F.,  the  cooling  takes 
place  very  easily  and  rapidly  with  the  cooler  used.  The  hot  must  runs 
off  very  freely,  as  the  pulp  cells  of  the  grapes  have  all  been  thoroughly 
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heated  and  have  lost  the  power  of  retaining  the  juice  possessed  by  the 
cells  of  fresh  grapes.  A  certain  amount  of  juice  remains,  however,  in 
the  skin,  most  of  which  can  be  recovered  by  pressing,  as  is  ordinarily 
done  with  fermented  grapes.  It  would  be  better  to  extract  this  juice 
by  some  diffusion  process,  but  so  far  no  satisfactory  method  of  doing 
this  has  been  devised.  In  the  experiments,  only  the  must  which  ran 
off  without  pressing  was  used,  but  it  would  be  very  desirable  to  obtain 
that  remaining  in  the  skins,  as  it  contains  more  color  than  that  in  the 
free  run.  A  continuous  press  would  be  excellent  for  this  purpose,  as 
the  maceration  of  the  pomace  which  occurs  with  such  presses  would  not 
have  the  bad  effect  it  has  when  pressing  fermented  pomace,  because  the 
extra  amount  of  solid  matter  would  be  to  a  great  extent  precipitated 
during  fermentation. 

As  soon  as  the  must  is  cooled  and  run  into  fermenting  vats,  any 
correction  which  it  needs,  such  as  the  addition  of  acid  or  water,  should 
be  made.  At  the  same  time  a  starter  of  yeast  should  be  used,  preferably 
of  tested  pure  yeast. 

Pure  Yeast. — In  the  experiments,  a  pure  Champagne  yeast  was  used. 
This  yeast  had  been  thoroughly  tested  and  found  capable  of  fermenting 
out  very  sweet  musts  and  producing  a  good  wine.  The  same  yeast  was 
used  in  all  the  experiments  and  was  found  to  give  good  results  with 
both  white  and  red  wines. 

Method  of  Using  the  Pure  Yeast. — A  method  was  devised  for  keeping 
a  supply  of  pure  yeast  on  hand  for  the  various  fermentations,  which 
was  found  very  simple  and  convenient.  As  the  method  is  of  general 
application  and  could  be  used  for  the  same  purpose  with  the  ordinary 
methods  of  wine-making,  it  is  described  here. 

The  method  adopted  was  as  follows:  Starting  with  a  4-ounce  flask, 
the  pure  yeast  was  increased  by  pouring  it  into  a  large  flask  containing 
one  gallon  of  must  which  had  just  been  cooled  to  90^  F.  after  sterilizing 
by  boiling.  Three  days  later,  this  gallon  of  must  was  fermenting  well  and 
contained  a  large  amount  of  active  yeast.  In  the  meanwhile  25  gallons 
of  must,  obtained  from  clean,  sound  grapes,  had  been  cleared  of  its  sedi- 
ment and  yeast  by  settling  with  sulfurous  acid.  This  was  done  by 
adding  1  ounce  of  potassium  meta-bisulfite  dissolved  in  one  pint  of 
water  to  25  gallons  of  must.  This  had  the  effect  of  preventing  fer- 
mentation until  all  sediment,  including  the  molds  and  yeast,  in  the 
must  had  settled.  In  twenty-four  hours,  must  treated  in  this  way  was 
perfectly  bright  and  was  racked  off  into  a  clean  cask  which  had  been 
thoroughly  sterilized  by  steaming.  Must  treated  in  this  way  is  prac- 
tically f rea  from  all  fermentative  organisms.  Five  gallons  of  this  clear 
mustvwere  then  freed  from  the  sulfurous  acid  by  boiling  and  placed  in 
a  shallow  tub  which  had  been  thoroughly  cleaned  and  sterilized  with 


14  UNIVERSITY  OP  CALIFORNIA— EXPERIMENT  STATION. 

boiling  water.  As  soon  as  the  must  in  the  tub  had  cooled  to  90°  F.,  the 
gallon  of  yeast  in  the  flask  was  added  and  the  whole  thoroughly  aerated 
by  dipping  up  the  must  with  a  gallon  measure  and  pouring  it  through 
the  air  back  into  the  tub.  As  soon  as  fermentation  was  well  under  way 
(twenty-four  hours),  2i  gallons  of  the  clear  must  were  added  without 
previous  boiling.  More  than  this  should  not  be  added  for  fear  of  the 
arrest  of  the  fermentation  which  might  occur  if  too  much  of  the  must 
containing  sulfite  were  added  at  once.  The  next  day,  5  gallons  more  of 
the  clear  sulfited-must  were  added.  It  was  safe  to  add  more  this  time 
as  the  yeast  was  becoming  used  to  the  sulfurous  acid.  Twenty-four 
hours  later  the  remaining  12^  gallons  of  the  sulfited-must  were  added. 

In  this  way,  at  the  end  of  six  days,  25  gallons  of  must  containing 
pure  yeast  were  obtained  practically  free  from  molds,  bacteria,  or  wild 
yeast.  In  order  to  have  a  maximum  amount  of  vigorous  yeast  in  the 
must  it  should  be  thoroughly  aerated  several  times  every  day,  and 
fermented  in  a  low,  wide  tub. 

As  soon  as  a  stock  of  pure  yeast  is  obtained  in  this  way  it  can  be 
kept  up  simply  by  replacing  the  yeast  taken  out  with  an  equal  quantity 
of  clear  sulfited-must  prepared  in  the  way  described.  During  the 
vintage  it  is  not  necessary  to  crush  and  press  grapes  specially  for  this 
purpose,  but  the  must  can  be  taken  directly  from  the  vats  or  casks,  care 
being  taken  to  sulfite  the  must  as  soon  as  it  is  separated  from  the  grapes 
before  the  slightest  fermentation  has  commenced. 

A  stock  of  25  gallons  is  sufficient  for  the  fermentation  of  2,000  gal- 
lons per  day.  Twenty  gallons  may  be  taken  from  the  pure  yeast  tub 
every  day  and  replaced  with  sulfited-must,  and  if  the  temperature  is 
kept  above  80°  F.  and  the  must  is  not  too  sweet  (not  over  22%  B.)  and 
sufficient  aeration  is  given,  the  amount  of  yeast  in  the  must  will  not 
diminish. 

Every  care  should  be  given  to  prevent  contamination  of  the  yeast. 
The  yeast  tub  should  be  kept  covered  with  a  clean  cloth  and  should  be 
placed  in  a  room  separate  from  the  fermenting  vats.  All  tubs,  buckets, 
casks,  hose,  etc.,  used  in  the  production  of  the  yeast  Bhould  be  thor- 
oughly sterilized  with  boiling  water  and  not  used  for  other  purposes. 

While  it  is  not  pretended  that  by  these  means,  however  carefully 
carried  out,  we  are  sure  to  obtain  an  absolutely  pure  culture  of  yeast, 
in  the  sense  that  it  does  not  contain  a  single  germ  or  cell  of  anything 
but  the  yeast  we  start  with,  it  was  found  that,  for  practical  purposes,  it 
preserves  the  culture  pure  during  the  whole  vintage.  As  we  add  the 
yeast  to  grapes  containing  spores  and  germs  of  many  kinds  or  to  imper- 
fectly sterilized  must,  the  few  contaminating  spores  that  may  get 
into  our  pure  yeast  are  quite  harmless.  This  is  true,  however,  only  if 
we  exercise  well  the  precautions  indicated.  If  we  allow  vinegar  flies  to 
get  at  our  yeast  vats,  or  draw  off  the  yeast  with  hoses  used  for  racking 
wine  or  must,  the  yeast  will  quickly  become  badly  contaminated. 
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Fermentation. — After  the  red  must  has  been  cooled  and  the  yeast 
added,  fermentation  will  start  immediately.  Within  twenty-four  hours 
the  temperature  will  rise  to  90°  or  95°  F.,  depending  on  the  outside 
temperature  and  the  size  of  the  vat.  Before  it  reaches  95°  F.  the  fer- 
menting must  is  passed  through  the  cooler  and  reduced  to  80°  F.  If 
the  weather  is  not  very  hot,  the  vats  do  not  contain  more  than  from 
1,000  to  3,000  gallons,  and  the  original  density  of  the  must  does  not 
exceed  22%  to  23%  Balling,  this  cooling  will  be  sufficient.  Usually, 
however,  if  we  are  to  have  a  cool  fermentation,  another  cooling  later 
will  be  necessary.  In  the  experiments  two  coolings  were  always  given, 
and  wines  containing  over  14%  of  alcohol  and  in  one  case  over  15% 
fermented  out  perfectly  dry. 

After  Fervientation, — With  musts  containing  no  more  than  22%  Bal- 
ling,  it  is  possible  to  obtain  perfectly  dry  wines  in  four  to  five  days  in 
the  fermenting  vats.  To  insure  this,  a  certain  amount  of  aeration 
should  be  given  at  each  cooling.  This  is  accomplished  simply  by  allow- 
ing the  stream  of  cooled  must  to  fall  through  the  air  a  distance  of  three 
or  four  feet  into  the  vat.  The  must  will  in  this  way  carry  down  enough 
air  to  keep  the  yeast  working  vigorously.  This  aeration  will  at  the 
same  time  get  rid  of  any  excess  of  sulfurous  acid  which  may  be  present. 
In  the  experiment  wines,  this  was  accomplished  so  perfectly  that  only 
the  faintest  traces  of  the  acid  were  found  in  the  finished  wines,  an 
amount  less  than  one-fiftieth  of  that  allowed  in  French  wines  imported 
into  the  United  States. 

More  aeration  than  is  necessary  for  the  completion  of  the  fermenta- 
tion should  be  avoided,  on  account  of  its  effect  on  the  color,  which  is 
diminished  in  quantity  and  injured  in  quality  by  excessive  exposure  to 
the  oxygen  of  the  air. 

With  musts  containing  over  24%  Balling  it  will  usually  be  found 
impossible  to  ferment  the  wine  perfectly  dry  in  the  four  days,  but  it  is 
inadvisable  to  leave  it  in  the  open  fermenting  vats  any  longer  than  this. 
At  the  end  of  four  days,  whatever  the  strength  of  the  original  must,  the 
fermentation  will  be  very  slow.  If  the  temperature,  however,  has  never 
exceeded  95°  F.  it  will  not  have  ceased  entirely,  and  every  effort  should 
be  made  to  keep  it  going  until  the  wine  is  perfectly  dry.  It  is  a  capital 
mistake  to  allow  the  fermentation  to  stop  and  the  yeast  to  settle 
while  the  wine  still  contains  .5%,  1%,  or  even  2%  of  sugar,  as  is  often 
done  in  the  hope  that  the  fermentation  will  recommence  in  the  spring 
and  eliminate  this  sugar. 

At  the  end  of  four  days  in  the  open  vat  the  wine  should  be  trans- 
ferred to  a  storage  cask  however  much  sugar  it  still  contains.  This 
transfer  should  be  made  with  thorough  aeration,  and  the  receiving  cask 
should  not  be  sulfured.     The  wine  should  run  in  a  stream  which  falls 
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through  the  air  into  the  pump-tub,  or  well,  and  should  enter  the  storage 
cask  through  the  upper  bunghole  so  that  it  will  fall  through  the  air  in 
the  cask,  unless  some  other  means  is  adopted  for  supplying  the  needed 
oxygen. 

This  aeration  will  reinvigorate  the  yeast  and  will  usually  be  sufficient 
to  keep  the  fermentation  going  until  the  wine  is  dry.  The  wine  should 
be  watched,  however,  and,  if  in  seven  days  it  is  not  dry,  it  should  be 
aerated  again  by  running  it  off  from  the  bottom  of  the  cask  and  pumping 
it  back  into  the  same  cask.  In  the  experiments  this  was  found  sufficient, 
even  in  cases  where  the  resulting  wine  showed  over  15%  of  alcohol,  to 
bring  the  wine  to  dryness  in  three  weeks  from  the  time  the  grapes  were 
crushed. 

By  this  means  the  dangerous  bacterial  fermentations,  which  so  often 
injure  wines,  even  when  they  do  not  spoil  them,  during  the  one  or  two 
months  following  the  vintage,  will  be  avoided.  The  presence  of  a  small 
quantity  of  sugar  in  the  wine  can  not  be  detected  by  means  of  the 
ordinary  saccharometer  or  mustimeter  used  by  cellermen.  The  saccha- 
rometer  may  descend  to  the  0  mark,  or  even  considerably  below  in  wines 
which  contain  over  1%  of  sugar.  This  is  especially  true  of  highly  alco- 
holic wines,  which  are  the  most  troublesome  to  get  dry.  The  taste  of 
the  wine-maker  is  the  only  practical  means  of  determining  the  presence 
of  a  dangerous  residue  of  sugar  in  the  wine. 

So  long  as  a  taste  of  sweetness  can  be  perceived  in  the  wine  by  a 
practiced  taster,  means  should  be  adopted  to  keep  the  fermentation 
going.  For  this  purpose,  usually  all  that  is  necessary  is  an  occasional 
aeration  and  stirring  up  of  the  yeast,  as  already  described.  Prompt 
action,  however,  is  necessary.  The  wine  should  never  be  allowed  to  get 
cold  before  it  is  quite  dry.  If  the  wine  is  placed  in  puncheons  or  other 
small  casks  it  is  very  useful,  if  not  quite  necessary,  to  keep  it  in  a  room 
where  the  temperature  does  not  fall  below  70°  F.  If  it  is  placed  in 
large  casks  (1,000  to  5,000  gallons  or  larger),  it  will  retain  its  heat  for 
a  sufficient  time  to  become  perfectly  dry  if  the  needed  aeration  is  given. 

If,  even  with  these  measures  properly  carried  out,  the  wine  still 
remains  sweet,  it  means,  provided  the  grapes  used  were  not  excessively 
moldy,  that  the  original  must  contained  more  sugar  than  it  is  possible 
for  the  yeast  to  eliminate.  If  the  must  contains  more  than  28%  Ball- 
ing, as  will  sometimes  happen,  especially  when  partially  dried  grapes 
are  present,  there  is  usually  no  possibility  of  fermenting  it  dry.  In  this 
case,  the  sugar  may  be  eliminated  by  blending  with  a  wine  contain- 
ing less  than  12%  of  alcohol.  This  blending,  however,  must  be  done 
promptly,  before  either  wine  has  become  cold  and  before  the  wine  con- 
taining sugar  has  become  injured  by  bacterial  fermentation.  If  a  wine 
is  not  perfectly  dry  within  seven  days  after  being  transferred  from  the 
fermenting  vat  to  the  storage  cask,  an  alcohol  determination  should  be 
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made.  If  there  is  more  than  a  mere  trace  of  sugar  and  the  alcohol 
exceeds  14^%,  the  wine  should  be  blended  immediately  with  a  weaker 
wine  and  aerated  again. 

First  Racking. — While,  so  long  as  any  sugar  remains,  our  efforts 
should  be  directed  toward  keeping  the  yeast  vigorous  and  suspended  in 
the  wine,  we  should  use  means  to  accomplish  the  opposite  results  as 
soon  as  the  sugar  has  all  disappeared  and  the  wine  is  perfectly  dry. 

The  function  of  the  yeast  is  to  change  the  sugar  of  the  must  into  the 
alcohol  of  the  wine.  As  soon  as  this  is  effected  the  wine  should  be 
freed  from  the  yeast  as  soon  as  possible.  If  the  fermentation  has  been 
conducted  successfully,  the  yeast  will  commence  to  deposit  immediately 
and  the  wine  will  be  comparatively  clear  within  two  or  three  weeks 
after  it  has  become  dry.  The  first  racking,  then,  should  take  place  at 
this  time  and,  as  there  is  no  need  for  further  fermentation,  the  casks 
into  which  the  wine  is  racked  should  be  sulfured.  This  should  be  done 
with  both  red  and  white  wines.  The  sulfur  will  remove  a  iiUle  of  the 
color  in  the  former  case,  but  some  of  this  will  return  as  the  sulfurous 
acid  disappears,  and  the  color  remaining  will  be  much  more  stable. 
Properly  sulfured  red  wines  will  show  more  color  at  the  end  of  six 
months  than  similar  wines  which  have  not  been  sulfured. 

It  is  neither  necessary  nor  advisable  to  wait  until  the  wine  is  perfectly 
clear  before  making  the  first  racking.  All  wines  made  by  commercial 
methods  contain  a  few  bacteria  and  many  of  them  a  great  many,  and 
even  when  wines  taste  dry  there  is  often  a  trace  of  sugar  left  which  is 
sufficient  to  serve  as  nourishment  for  the  bacteria.  It  is  very  desirable, 
therefore,  to  put  the  wine  in  such  a  condition  that  the  bacteria  will  be 
deposited  and  the  wine  cleared  as  soon  as  possible.  This  is  accomplished 
by  racking  without  aeration,  which  eliminates  the  yeast  and  bacteria 
in  the  thick  lees,  and  by  sulfuring  and  cooling,  which  stop  the  action 
of  the  floating  bacteria  and  cause  them  to  be  deposited. 

After  the  first  racking,  or  before,  if  the  wine  is  perfectly  dry  to  the 
taste,  the  cellar  should  be  kept  as  cool  as  possible  and  the  wine  pro- 
tected as  much  as  possible  from  the  air,  in  order  to  promote  the  settling 
of  all  the  fine  lees  and  hasten  the  perfect  clearing  of  the  wine. 

experiments:  red  wine. 

I.  Over-ripe  Grapes;  Extraction  by  Heat;  Use  of  Cooler;  Pure 
Yeast. — On  August  21st,  at  3  p.  m.,  about  twelve  tons  of  Zinfandel  grapes 
were  passed  through  the  crusher  and  stemmer  and  pumped  by  means 
of  a  must  pump  into  a  vat  furnished  with  a  strainer.  The  grapes  were 
very  ripe,  with  a  large  proportion  of  shriveled  berries,  and  some  quite 
dry.  There  were  abundant  signs  of  Mildew  (Oidium)  and  some  Black 
Mold  (Aspergillus).  The  must  showed  26%  Balling  and  .55%  of  acid 
BUL.  177—2 
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immediately  after  crushing  and  before  the  sugar  from  the  dried  grapes 
had  diffused  out  into  the  must.  There  was  a  very  little  second  crop 
present. 

Before  placing  the  grapes  in  the  vats,  the  latter  were  thoroughly 
washed  and  then  swabbed  with  a  3%  solution  of  sulfuric  acid,  which 
was  left  on  the  wood  for  several  hours  and  then  rinsed  off  with  water. 
This  treatment  was  given  to  all  the  vats  used  in  the  experiments. 

As  soon  as  the  vat  was  full,  the  must  was  drawn  off  and  passed 
through  the  Gomot  heater,  from  which  it  passed  with  a  temperature  of 
140°  F.  back  on  to  the  skins  in  the  original  vat.  This  was  continued 
with  occasional  stirring  of  the  grapes  until  the  contents  of  the  vat  had 
reached  a  temperature  of  112°  F.  Before  passing  the  must  through  the 
heater,  3.75  pounds  of  potassium  meta-bisulfite  were  added  to  it  to 
prevent  the  oxidizing  effect  of  the  air  on  the  heated  grapes. 

At  7  A.  M.  of  the  next  day,  August  22d,  the  must  in  the  vat  was  red, 
but  not  deeply  colored.  The  color  was  2VR,  49.4.  (See  page  10.)  The 
must  at  this  time  showed  27%  Balling,  owing  to  the  diffusion  of  the 
sugar  from  the  dried  grapes  into  the  must.  The  acid  was  .65%  and  the 
tannin  .32%.  The  tannin  was  sufficiently  high,  but  in  order  to  increase 
the  color  it  was  decided  to  heat  the  vat  again. 

At  9  A.  M.  the  must  was  drawn  off  again  and  passed  through  the 
heater  at  150°  to  158°  F.  and  back  on  to  the  skins  until  the  whole  vat 
showed  133°  F. 

At  10  A.  M.  the  color  had  increased  to  2VR,  65.6,  and  the  tannin  to 
.352%. 

At  4  p.  M.  of  the  same  day  the  red  must  was  run  through  the  cooler, 
reduced  in  temperature  to  84°  F.,  and  a  starter  of  15  gallons  of  Cham- 
pagne yeast  (see  p.  13)  added.  Later,  250  gallons  of  water  and  5 
pounds  of  citric  acid  were  added  to  the  1,700  gallons  of  must. 

The  progress  of  the  fermentation  is  shown  below: 

Sugar.    Temperature. 
Aug.  22,    6:00p.  m. 27%  B.        84®  F. 

Aug.  23,    6:00  A.  M.,  fermenting  well 25  S5 

12:00  M.,  water  and  acid  added. 

1:00p.  m 22  84 

Color,  3VR,  58;  Acid,  .66%;  Tannin,  .36%. 

5:00  p.  M.,  passed  through  cooler 19  90 

7:00p.  m - 19  84 

Aug.  24,    7:00  a.  M.,  cooled  to  84®  F.._ 16  92 

Color,  IVR,  41.2. 

12:00  M - l^  87 

6:00p.  m 12  89 

Aug.  25,    7:00  a.  m.,  cooled  to  90*» 7  96 

Color,  3VR,  27.5. 

12:00  m 5.2  90 

6:0Op.  M 4.5  89 

Aug.  26,    6:00  a.  m .     2.5  93 

12:00m 1.5  93 

Racked  into  storage  vat. 

Aug.  27,  Nearly  dry. 
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On  September  let  the  wine  showed  13.6%  of  alcohol  and  the  color 
was  4VR,  26.3.  On  September  7th  it  was  nearly  clear,  and  was  racked 
into  puncheons,  and  in  a  few  days  was  quite  dry  and  clear. 

This  experiment  shows  that  heating  the  grapes  to  112°  F.  is  not  suffi- 
cient to  extract  the  maximum  amount  of  color  of  ripe  Zinfandel,  even 
though  the  grapes  are  kept  hot  for  fifteen  hours. 

The  fermenting  wine  was  cooled  three  times.  This  was  necessary 
because  the  regular  cooling  machine  was  not  ready  for  use  and  a  tem- 
porary and  less  efficient  device  had  to  be  used.  The  fermenting  wine 
was  lowered  20°  F.  by  the  three  coolings.  This  could  have  been  done, 
as  was  proved  later,  by  one  cooling  of  two  hours  at  the  rate  of  760 
gallons  per  hour  with  the  form  of  cooling  machine  finally  adopted,  or 
by  two  coolings  of  one  hour  at  the  same  rate.     The  effect  on  the  fer- 


PIG.  7.    Color,  Sugar,  and  Temperature  Changes  of  Experiment  I. 

mentation,  however,  was  the  same,  and  it  continued  without  interruption 
until  the  wine  was  dry  at  six  days,  with  13.6%  of  alcohol.  It  is  instruct- 
ive to  compare  this  result  with  Experiment  III,  where  the  cooling  was 
intentionally  less  complete.  The  wine  of  Experiment  III  required 
thirty  days  to  become  dry,  though  the  alcohol  in  the  wine  was  1%  less 
than  in  the  wine  of  this  experiment. 

An  examination  of  Fig.  7  shows  that  the  curve  representing  the 
diminution  of  color  during  fermentation  is  for  the  first  three  days  very 
nearly  parallel  to  that  representing  the  diminution  of  the  sugar-content. 
This  probably  indicates  that  the  part  of  the  color  insoluble  in  alcohol 
is  deposited  in  the  same  ratio  as  the  alcohol  is  produced  by  the  fermen- 
tation of  the  sugar.  This  rapid  fall  of  the  color  ceases  on  the  fourth 
day,  the  color  which  remains  at  this  time  being  soluble  in  alcohol,  and 
the  further  production  of  alcohol  has  little  or  no  effect  on  it.  The 
number  27  representing  the  color  at  the  end  of  the  fourth  day  probably 
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indicates  the  whole  amount  of  the  original  color  in  the  grapes  which  is 
capable  of  remaining  dissolved  in  the  fermented  wine.  Whether  all  of 
this  could  have  been  extracted  by  the  ordinary  methods  of  fermentation 
is  not  shown  by  the  experiment,  but  a  comparison  with  the  results  of 
Experiment  III  indicates  that  it  could  not.  The  wine  of  the  latter 
experiment,  made  from  grapes  similar  to  those  used  in  Experiment  I, 
had  only  18  of  color  at  the  end  of  the  fermentation.  With  regard  to 
the  stability  of  the  color  the  comparison  is  even  more  strikingly  in  favor 
of  the  new  method.  At  the  end  of  three  months  the  color  of  the  wine 
of  Experiment  I  was  practically  the  same  as  when  the  fermentation 
had  finished  at  four  days,  while  the  wine  of  Experiment  III  had  lost 
28%  of  its  color. 

The  broken  line  in  Fig.  7  shows  the  temperature  changes  observed 
during  the  fermentation.  A  drop  in  temperature  occurred  four  times. 
The  first,  a  slight  drop,  was  due  to  the  addition  of  cold  water  used  to 
dilute  the  must.  The  other  three  drops  are  the  effects  of  the  coolings 
which  were  given  when  the  fermenting  wine  reached  90°,  92°,  and 
96°,  respectively.  A  point  of  interest  in  this  curve  is  that  the  abrupt 
changes  in  temperature  had  practically  no  effect  on  the  rapidity  of  fer- 
mentation, as  is  shown  by  the  even  curve  representing  the  disappear- 
ance of  sugar.  A  slight  irregularity  of  the  sugar  curve  may  be  noticed 
opposite  each  jog  representing  a  cooling  on  the  temperature  curve,  but 
the  irregularity  is  so  slight  that  it  is  of  no  practical  importance.  This 
is  shown  equally  in  Experiment  IX  (see  Fig.  10,  page  25),  where  cool- 
ings of  13°  F.  and  14°  F.  show  hardly  any  appreciable  effect  on  the  rate 
of  fermentation.  This  lack  of  apparent  influence  of  the  cooling  on  the 
rate  of  fermentation  is  probably  due  to  the  fact  that  each  cooling  was 
accompanied  by  an  aeration  which  invigorated  the  yeast  and  counter- 
acted the  retarding  effect  of  the  lower  temperature. 

II.  Under-ripe  Grapes;  Use  of  Cooler;  Purt  Yeast, — On  August  25th 
about  twelve  tons  of  Zinfandel  grapes  were  crushed,  stemmed,  and 
pumped  into  a  fermenting  vat,  a  starter  of  pure  Champagne  yeast  being 
added  as  the  grapes  came  into  the  vat.  The  grapes  were  poorly  colored 
and  not  thoroughly  mature.  They  showed  22.7%  Balling  and  .66%  of 
acid.     The  record  of  the  fermentation  is  as  follows: 

Sugar.     Temperature. 

Aug.  25,  10:()0  A.  M 22.7%  B.  TIT. 

7:00p.m.. _ 22.2  74 

Aug.  26,    7:00  A.  M.,  fermenting  \rell 22.4  78 

12:00  M.,   fermenting  well 20.4  78 

7:00  p.  M.,  fermenting  well 19.2  88 

Aug.  27,    7:00  A.  M.,  cooled  to  IK)®  F _ 6.0  96 

12:00  m 5.5  90 

7:00p.  M 4.0  m 

Aug.  28,    7:00  A.  M.,  racked  into  storage  vat 1.0  94 

Aug.  29,  Dry. 

Sept.   7,  The  wine  was  still  cloudy,  but  was  racked  into  puncheons. 
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This  experiment  illustrates  the  fact  that  even  when  the  grapes  are 
gathered  incompletely  mature,  the  temperature  of  the  fermentation 
must  be  controlled  in  a  hot  climate  if  we  are  to  produce  a  dry  wine; 
and  it  also  shows  that  we  can  not  expect  to  produce  wine  of  good 
quality  from  unripe  grapes,  as  will  be  seen  by  comparing  the  quality  of 
the  various  experiment  wines  as  given  on  page  27. 

The  checking  of  the  fermentation  at  the  time  of  cooling  is  more  per- 
ceptible in  this  fermentation  than  in  any  of  the  others.  In  this  case, 
as  in  that  of  the  last  cooling  in  Experiment  IX,  the  checking  at  cooling 
is  probably  merely  a  coincidence  and  due  in  reality  to  the  large  amount 
of  alcohol  present  at  that  stage  of  the  fermentation.  The  upward 
course  of  the  temperature  curve  (Fig.  8)  during  the  first  day  without 
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FIG.  8.    Sugar  and  Temperature  ChangeM  of  Experiment  II. 

any  corresponding  decrease  of  sugar  is  due  undoubtedly  simply  to 
errors  of  observation.  It  is  extremely  difficult  to  take  an  average 
sample  for  either  sugar  or  temperature  determination  in  a  vat  of  crushed 
grapes  immediately  after  filling.  Later,  after  fermentation  has  com- 
menced and  the  grapes  have  been  well  stirred,  the  observations  are  much 
less  liable  to  error.  The  average  temperature  of  this  vat  at  the  begin- 
ning was  undoubtedly  higher  than  71°  F.  The  same  peculiarity  is  soon 
in  the  curves  of  Fig.  9. 


III.  Rijie  Grapci^;  Incomplete  Cooling;  Sulfite;  Pure  Yeast  -  On 
August  2oth  about  twelve  tons  of  Zinfandel  grapes  in  fair  condition, 
except  for  a  considerable  amount  of  black  mold,  were  crushed,  stemmed, 
and  pumped  into  a  fermenting  vat.     The  must  showed  23.7%  Balling 
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and  .66%  of   acid.     Pure  Champagne  yeast  was  added  as  the  grapes 
came  into  the  vat.     The  record  of  fermentation  is  as  follows: 


Aug.  25, 
Aug.  28, 


Sagar.       Temperature. 


Aug.  27, 


6:(X)P.  M 23.7%B.  74' 

7:00a.m 23.2  82 

12:00  m.,  fermenting  well  .-- 20.0  86 

6:00p.m.* 16.0  90 

6:00a.m.... 7.2  96 

12:00  M.,  cooled  to  90^  F.  and  added  two  pounds 

sulfite ---.    6.0  98 

6:00p.  M 6.0  90 

Aug.  28,    6:00  a.  M.,  evidently  *' stuck" 6.0  88 

12:00m 6.5  89 

6:00p.m _.     6.0  90 

Aug.  29,    6:00  a.  M 6.0  92 

12:00m 5.0  92 

6:00p.m 4.6  90 

Aug.  30,    - 4.0  92 

Aug.  31,  Racked  into  storage  vat  3.0  90 
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FIG.  9.    Sugar  and  Temperature  Changes  of  Experiment  III. 

On  September  Ist  the  color  was  5VR,  18.7,  and  the  wine  remained 
sweet  until  September  11th,  when  it  was  pumped  over  for  an  hour.  On 
September  22d  it  was  nearly  dry,  but  still  cloudy. 

This  experiment  shows  the  danger  of  allowing  the  fermentation  to 
rise  as  high  as  98°  F.,but  also  the  possibility  of  getting  it  through  com- 
pletely within  a  few  weeks  without  any  serious  damage  to  the  quality. 
In  this  case  the  chief  loss  was  the  extra  trouble  and  time  needed  to  get 
the  wine  dry.  The  cooling  ought  to  have  been  done  very  early  on  the 
morning  of  August  27th  instead  of  waiting  until  the  afternoon.  It  was 
a  mistake  also  to  add  the  sulfite  at  noon  on  August  27th-  The  sulfite, 
if  used  at  all,  should  have  been  added  on  the  evening  of  August  26th, 
before  the  high  temperature  was  reached. 

The  curves  of  Fig.  9  are  instructive  in  several  particulars.  Compared 
with  those  of  Fig.  10  they  show  plainly  that  the  hottest  fermentiition 
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is  not  necessarily  that  which  finishes  first.  In  Fig.  9  the  sugar  curve 
drops  very  rapidly  from  the  middle  of  the  first  day  to  the  middle  of 
the  second,  when  it  comes  to  an  abrupt  stop,  becoming  almost  hori- 
zontal for  twenty-four  hours.  The  rapid  loss  of  sugar  is  accompanied 
by  a  corresponding  rapid  rise  in  temperature  due  to  the  former.  The 
temperature  of  98°  reached  practically  stops  the  fermentation  com- 
pletely for  twenty -four  hours.  This  is  shown  both  by  the  sugar  remain- 
ing unchanged  and  by  the  temperature  falling.  The  wine  was  cooled 
from  98^  to  90°  by  the  machine,  and  then  instead  of  rising  again,  as  it 
would  have  done  if  there  had  been  any  active  fermentation  going  on 
and  as  it  did  after  every  cooling  in  Experiments  I  and  IX  (see  Figs.  5,  7, 
arid  10),  it  fell  to  88°.  This  shows  that  there  was  not  enough  fermenta- 
tion going  on  to  counterbalance  the  heat  lost  by  radiation.  The  vat 
had  "stuck."  The  "sticking,"  however,  was  not  so  serious  as  it  often 
is  in  vats  which  rise  higher  than  98°,  or  stay  at  this  temperature  for 
some  time.  The  cooling  as  soon  as  the  temperature  reached  98^^,  and 
the  aeration  practiced  afterwards,  revived  the  fermentation,  as  is  shown 
by  the  gradual  rise  of  the  temperature  curve  and  the  fall  of  the  sugar 
curve. 

IV.  Over-ripe  Grapes;  Dilution;  Addition  of  Acid, — On  September  1st 
at  11  A.  M.,  five  tons  of  Zinfandel  grapes  were  crushed  and  stemmed 
into  a  fermenting  vat.  The  grapes  were  over-ripe,  some  of  the  berries 
dried,  and  there  was  a  large  amount  of  black  mold.  The  must  showed 
29.5%  Balling  and  .7%  acidity.  It  was  diluted  with  250  gallons  of  water, 
to  which  was  added  6  pounds  of  tartaric  acid. 

The  temperature  of  the  grapes  at  the  start  was  73°  F.,  and  within 
thirty-six  hours  had  risen  to  90°  F.  at  the  bottom  of  the  vat  and  104°  F. 
in  the  cap.  The  fermentation  stuck  when  the  sugar  had  fallen  to  7% 
Balling,  and  could  not  be  revived  by  cooling.  The  wine  was  used  for 
port,  as  an  attempt  to  make  it  dry  would  probably  have  resulted  in 
spoiling  it  completely. 

This  experiment  shows  the  futility  of  attempting  to  make  a  dry  wine 
in  a  hot  climate  from  over-ripe  grapes,  even  if  the  acidity  is  increased 
artificially  and  the  sugar  decreased  by  dilution,  unless  we  adopt  some 
means  of  controlling  the  temperature. 

V.  Over-ripe  Grapes ;  Dilution ;  Addition  of  Acid  ;  Control  of  Tern- 
pernture  by  Use  of  Sulfites. — A  vat  of  Zinfandel  grapes,  similar  in  every 
respect  to  those  used  in  Experiment  IV,  was  diluted  and  acidified  in 
exactly  the  same  way  and  an  attempt  made  to  control  the  temperature 
by  the  occasional  addition  of  a  calculated  amount  of  a  solution  of 
potassium  meta-bisulfite.  The  experiment  was  a  failure,  as  the  temper- 
ature ran  up  to  a  higher  point  than  that  reached  in  Experiment  IV,  and 
the  wine  stuck  with  12%  Balling. 
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This  was  by  no  means  a  conclusive  test  of  the  method,  as  the  amount 
of  sulfite  used  was  too  small.  The  use  of  sulfite  was  tested  again  in 
Experiment  VII. 

VII.  Ripe  Grapen;  PureYeast;  Control  of  Teviperature  hy  tV  of 
Sulfites;  Poviace  and  Must  Fermented  Separately. — (Debono  method, 
see  Bulletin  No.  167,  p.  18.)  The  grapes  used  in  this  experiment  con- 
sisted of  29%  Charbono,  29%  Lenoir,  and  42%  Burger;  nine  tons  in  all. 
They  were  ripe  and  in  good  condition,  the  mixture  showing  22.5  -^  Ball- 
ing.    The  following  is  the  record  of  the  fermentation: 

September  2d,  3:00  p.  m.  Crushed  and  added  potassium  meta-bi- 
sulfite  solution  (=.06  per  mil.)  and  15  gallons  of  Champagne  yeast 
accustomed  to  sulfite. 

September  3d,  7:00  a.  m.  The  fermentation  had  commenced,  and  the 
must  was  drawn  off  into  an  open  vat  and  given  another  dose  of  sulfite 
solution  twice  as  large  as  the  first  dose  (=.12  per  mil.).  The  must 
and  pomace  were  then  allowed  to  ferment  separately. 

The  further  progress  of  the  fermentation  is  shown  by  the  following 
table : 


Must. 
Temp.  ;     Sugar. 


Pomace. 


Temp.  I     Suf(ar. 


Sept.    3,6:00p.  M 74o  F.  ,  22.5%B.!    74«F.  22.5';  B. 

Sept.    4,  7:0()  A.  M._. .._ 86  ;  13  94  6 

5:00p.  m - 94  I  10  '98  2.5 

Added  more  sulfite  (=.12  per  rail.).  I 

Sept.    5,    7:00  a.  m m  '       4.5        ,   100        '       1.5 

12:00  m -- ,98  2.5        |   100  l.O 

3:00  p.  M.    The  must,  which  had  fallen  to  2%  Balling,  was  now  pumped  back  on 
to  the  pomace  and  allowed  to  stand,  after  a  thorough  stirring,  for 
twentv-four  hours.  When  first  mixed,  the  vat  showed  a  temperature 
of  98°'F.  and  2%  Balling. 
Sept.    6,    7:00  a.  m.     Temperature  92°  F.,  sugar  1.6%  Balling. 

12:00  M.    Racked  off  pomace  into  open  vat  and  aerated.    The  color  of  the  wine 
was  2VR,  20.3. 
Sept.    7.    The  wine  was  transferred  to  a  storage  cask. 

Sept.  11.     The  wine  still  tastes  a  little  sweet  and  was  pumped  over  for  one  hour. 
Sept.  22.    Still  shows  a  slight  trace  of  sweetnes.**. 

While  this  wine  did  not  stick  entirely  and  finally  went  through  per- 
fectly dry,  there  is  no  evidence  in  the  experiment  that  the  addition  of 
the  sulfite  had  the  slightest  effect  in  preventing  high  temperatures.  The 
grapes  had  only  22.»5%  of  sugar  and  were  cool  (74°  F.)  when  crushed. 
If  we  reckon  that  each  per  cent  of  sugar  in  fermenting  heats  the  must 
1.17°  F.,*  the  temperature  of  the  fermenting  grapes  should  have  reached 
97.5°  F.  when  20%  of  sugar  had  fermented  out.  This  corresponds 
almost  exactly  to  what  occurred,  so  that  there  is  no  delay  of  fermenta- 
tion or  moderation  of  temperature  that  can  be  accredited  to  the  sulfite. 
If  sulfites  are  to  be  effective  for  this  purpose  they  must  evidently  be 
used  in  larger  doses  than  those  adopted  in  this  experiment. 

*See  Bulletin  No.  174,  pp.  17,  18,  19. 
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IX.  Ripe  Grapes;  Pure  Yeast;  Extraction  by  Heat;  Temperature 
Controlled  by  Cooling  Machine. — The  grapes  used  in  this  experiment 
were  a  mixture  of  Grenache  45%,  Zinfandel  31^%,  and  Lenoir  23^%. 
They  were  mature  and  in  good  condition  except  for  a  few  dried  and 
moldy  grapes  and  some  green  bunches  of  second  crop  in  the  Zinfandel. 
The  must  was  passed  through  the  heater  and  back  on  to  the  pomace 
until  the  temperature  of  the  whole  was  125°  F.,  and  the  whole  well 
stirred.  This  was  on  the  afternoon  of  September  8th,  and  at  9  a.  m. 
of  September  9th  the  must  was  drawn  off  the  pomace  and  cooled.     The 
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FIG    10.    Sugar  and  Temperature  Changes  of  Kxperiineni  IX. 

color  of  the  must  was  1  VR,  53.4.     Yeast  was  added,  audi  the  fermenta- 
tion proceeded  as  follows: 

Sugar.       Temperature. 

Sept.    9,    4:(K)p.  M 23.0%  B.         84°  F. 

7:00  p.  M.,  cooled  to  80° 21.5  87 

10:OOp.  M 19.0  80 

Sept.  10,    7:00  A.  M  ,  cooled  to  79° _ 12.5  92 

10:00  a.  M 12.0  79 

10:00  P.  M --     8.0  85 

Sept.  11,    7:00  A.  M.,  cooled  to  78° 4.5  92 

12.00m _ 3.0  78 

6:0Op.m - 2.5  78 

Sept.  12,    7:00  a.  m.,  transferred  to  a  storage  cask 1.0  79 

Sept.  19,    Still  a  little  sweet  and  still  fernieniing. 
Sept.  23,    Pumped  over  for  one  hour. 

This  experiment  exemplifies  the  benefit  to  be  derived  from  complete 
control  of  the  temperature  by  efficient  cooling.  The  wine  required  a 
month  to  become  quite  dry,  but  at  the  end  of  that  time  all  the  sugar 
was  eliminated,  although  the  wine  contained  15.1%  of  alcohol.  It 
became  dry  as  soon  as  did  the  wine  of  Experiment  III,  which  contained 
only  12.5%  of  alcohol  but  was  allowed  to  reach  a  temperature  of  98"^  F. 
The  wine  was  cooled  three  times,  a  total  of  27°  F.  being  taken  out  by 
the  cooler.     The  same  result  could  have  been  obtained  with  considerablv 
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less  cooling  if  in  order  to  avoid  night  work  the  first  cooling  had  not 
been  done  sooner  than  was  necessary.  The  last  cooling,  moreover, 
was  much  greater  than  was  necessary  and  might  have  been  dispensed 
with  altogether. 

The  sugar  curve  in  Fig.  10  is  in  marked  contrast  with  that  of  Fig.  9. 
The  drop  in  the  curve  is  just  as  rapid  during  the  first  thirty-six  hours, 
but  instead  of  being  checked  there  it  continues  for  forty-eight  hours 
until  the  sugar  reaches  3%.  Here  the  fermentation  is  checked  slightly 
but  not  "  stuck,''  and  the  wine  was  practically  dry  in  three  days  when 
Experiment  III  still  had  5%  of  sugar.  This  difference  is  undoubtedly 
due  altogether  to  the  fact  that  Experiment  IX  was  not  allowed  to  rise 
above  92°  F. 

EXPERIMENTS:    WHITE    WINE. 

VI.  Defecation  by  Sulfuring;  Pure  Yeast;  Fermentation  in  Punch- 
eons.— The  grapes  used  in  this  experiment  were  about  eight  tons  of 
Johannisberg  and  Franken  Riesling.  They  were  in  excellent  condition 
and  were  a  striking  example  of  what  can  be  done  by  proper  care  and 
cultivation,  even  with  varieties  presumably  so  unsuited  to  a  hot  climate 
as  the  grapes  of  the  Rhine.  The  grapes  were  thoroughly  and  evenly 
matured  and  showed  no  sunburn,  mildew,  or  mold. 

They  were  crushed  into  an  open  vat,  and  the  first  500  gallons  of  must 
which  ran  off  was  pumped  into  a  heavily  sulfured  cask.  After  settling 
for  twenty-four  hours,  the  must  was  drawn  off  into  three  sulfured 
puncheons  and  started  with  pure  Champagne  yeast. 

The  following  is  the  record  of  the  fermentation : 

Date.  Sugar.      Temperature. 

August  26th 22.5%  B.  78'  F. 

August  27th 16.7  85 

August  28th _ 9.1  88 

August  29th - 4.7  88 

August  30th 2.8  88 

August  3l9t - 2.0  87 

The  wine  fermented  slowly,  and  on  September  2d  was  still  a  little 
sweet.  It  .w^as  then  pumped-over  to  aerate  it,  and  on  September  8th 
was  dry  and  nearly  clear. 

Vlf/.  Fermentation  Started  on  Skins;  Pure  Yeast;  Fermentation  in 
Puncheons. — After  drawing  500  gallons  of  must  off  the  crushed  grapes 
of  Experiment  VI,  the  remainder  was  left  on  the  skins  for  twelve  hours. 
At  the  end  of  this  time  a  slight  fermentation  was  perceptible,  and  the 
must  was  drawn  off  into  sulfured  puncheons  and  started  with  Cham- 
pagne yeast.     The  following  is  the  record  of  the  fermentation: 

Date.  Sugar.     Temperature. 

August  26th _.  26.0%  B.  78«  F. 

August  27th 8.7  92 

August  28th -.- 6.9  89 

August  29th _ 4.4  87 

August  30th - 4.0  86 

August  31st -_ _. 4.0  84 
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The  wine  was  treated  in  the  same  way  as  in  Experiment  VI,  but  on 
September  8th  it  was  still  cloudy  and  slightly  sweet.  On  September 
22d  it  was  cloudy  and  fermenting  and  had  a  slight  brownish  color.  It 
finally  became  nearly  dry  about  October  21st,  and  the  brownish  tint 
had  almost  disappeared,  though  it  was  still  cloudy. 

A  50-gallon  cask  of  each  experiment  wine  was  shipped  to  Berkeley 
and  stored  in  the  Station  cellar.  They  were  tasted  on  November  24, 
1905,  with  the  following  results: 

Exp.  I.  Perfectly  clear,  full  flavor,  sound,  fruity,  and  agreeable,  but 
with  a  slight  taste  of  dried  grapes. 

Exp.  II.     Cloudy,  of  poor  color  and  a  little  mousey. 

Exp.  III.     Clear  and  a  good  wine,  but  inferior  to  Experiment  I. 

Exp.  VII.     Clear,  odor  peculiar,  flavor  good. 

Exp.  IX.     Clear,  a  little  better  than  Experiment  VII. 

Exp.  VI  and  Via.  Nearly  clear,  contain  a  small  amount  of  sugar. 
Good,  full-bodied  wines  of  somewhat  Sauterne  type. 

Exp.  VIII.  Tastes  flat,  but  otherwise  a  fair  wine  of  neutral  Sauterne 
type. 

Order  of  merit  of  the  red  wines:  I,  III,  IX,  VII,  II;  of  the  white: 
VI,  Via,  VIII. 

The  analyses  of  the  wines  made  on  December  1,  1905,  by  Prof. 
George  E.  Colby,  are  given  in  the  following  table: 

TABLE  II. 
Analyses  of  Experiment  Wines  from  Fresno. 


December  1,  1905. 


Exp. 


Specific  gravity 9935 

Alcohol,  percent  by  volatile 13.80 

Alcohol,  grams  per  100  cc 10.95 

"Extract,"  grams  per  100 cc 3.02 

Ash,  grams  per  100  cc i     .37 

Acidity,  total,  as  tartaric;    grams- 

per  100  CC- I     .457 

Acidity,  fixed,  a«  tartaric;  grams' 

per  100  cc 324 

Acidity,  volatile,  as  acetic;  grams  i 

I)crl00cc 108 

Sugar,  total,  grams  per  100  cc 

Tannin 


.292 


Exp. 
II. 


.9955 
12.30 
9.76 
3.10 

.38 

.397 

.285 

.090 
.200 
.160 


Exp. 
III. 


Ex 


!-xp. 
VI 


Exp. 
Via. 


Exp. 
VII. 


Exp. 
IX. 


Exp. 
Vlfl. 


.9970        .9900 


12.50 

9.92 

3.25 

.45 

.442 

.300 

.114 
.300 
.240 


13.25 

10.51 

2.19 

.25 

.390 

.300 

.072 


.9925 
14.50 
11.51 
2.80 

.37 

.337 

.292 

.036 
.300 


.9960 
11.70 
929 
3.30 

.57 

.375 

.300 

.060 
.800 
.280 


.9980 
15.10 
11.98 
2.60 

.41 

.315 
.232 
.066 
"".26b" 


.9910 
12.60 
10.00 
2.07 

.33 

.875 
.315 
.(M8 


A  puncheon  of  each  of  the  experiment  wines  was  kept  separate  and 
left  at  the  cellar  where  they  were  made.  They  were  tasted  on  January 
1,  1906.  The  wines  made  by  the  new  method,  I  and  IX,  were  bright, 
dry,  clean-tasting,  and  of  good  flavor.  The  wines  made  in  the  ordinary 
way,  III  and  VII,  were  dry  and  clean-tasting,  clear  but  not  bright. 
The  main  differences  to  be  perceived  in  the  wines  were  that  those  made 
by  the  new  method  were  brighter  and  more  astringent  than  the  others. 

The  white  wines  were  all  in  excellent  condition,  and,  on  the  whole, 
surprisingly  good  wines  for  the  district  and  the  conditions  in  which 
they  were  made.     The  Burger  was  rather  fiat  and  lacking  in  acid. 
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COLOR-CHANGES   IN   THE    RED   WINES. 


The  record  of  the  color-changes  in  the  various  red  wines  is  shown  in 
the  following  table.     The  same  record  is  shown  graphically  in  Fig.  11. 


TABLE  III. 


Cohr  of  ExperiinnU  Wines. 


Exp.  I.  Exp.  II.  Exp.  HI.         Exp.  VII.    i     Exp.  IX. 


Before  fermentation 

After  fermentation 

3    months'  fermentation .  - . 
4^  months'  fermentation.. 

Loss  of  color  in  3    months. 
Loss  of  color  in  4^  months 


2VR,65.6   

3VR,27.5  R,13.1     6VR,  18.7 

_  3R+Y,   7.5    6VR,  13.4 

3VR,16.2  ,3R  +  Y,  5.3  R,  10.2 


2VR,  20.3 
2R.  13.0 
IR,    9.7 


41% 


43% 
60/ 


28% 
45/ 


52  ■ 


COLOR 


Lose 


I 


/xi 


^r/o 


/6.51   =^S9%  o^Ori^*n^\iy.S 


ly.O   ^  W/o  0/  Otiiiy*^\'%%.k 
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szyo 
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B 


60^0 


IVR,  53.4 

22.4 

4VR.  iHM 

4VR;  17.0 

12; 
24  ' 
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FIG.  11.    Corx»R  OF  THE  Red  Experiment  Wines. 

A.  Color  extracted  by  heating  before  fermentation. 

B.  Cdlor  extracted  In  the  ordinary  way  by  fermentation. 
Shaded  Portion  =  Color  remaining  January  15, 1906. 

Clear  Portion  =  The  amount  of  the  original  color  lost. 

The  sum  of  the  above  is  the  amount  of  color  in  the  wine  when  it  was  taken 
from  the  fermenting  vats  to  the  storage  casks. 

Figure  11  shows  graphically  two  very  important  points  in  favor  of 
the  new  method:  First,  the  color  extracted  by  heating  before  fermenta- 
tion is  as  high  or  higher  than  that  obtained  by  the  usual  method;  and 
second,  that  it  is  more  stable.  Leaving  out  the  wine  of  Experiment  II, 
which  was  made  from  unripe  grapes  and  was  therefore  abnormal,  we 
find  that  the  average  loss  of  color  of  the  heated  wines  in  4\  months  was 
32.5%,  while  that  of  the  ordinary  wines  in  the  same  period  w*as  48.5%. 
Experiment  II  was  cloudy  and  of  poor  quality. 
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CONCLUSIONS. 

The  most  important  conclusion  to  be  drawn  from  these  experiments 
is  that  sound  dry  wine  of  fair  quality  can  be  produced  in  the  upper 
San  Joaquin  Valley  and  similar  regions  from  the  varieties  of  grapes 
growing  there,  simply  by  ordinary  attention  to  cleanliness,  the  steriliza- 
tion of  cooperage,  and  more  than  ordinary  attention  to  the  control  of 
temperature. 

For  white  wines  a  thorough  preliminary  defecation  of  the  must  by 
means  of  sulfur  fumes  and  the  use  of  pure  yeast  or  yeast  starters  is 
advisable. 

For  red  wines  some  form  of  cooling  machine  is  essential,  and  the 
temperature  of  the  fermenting  wine  should  never  exceed  96°  F.,  and  if 
possible  should  be  kept  below  92°  F.  This  can  be  easily  and  perfectly 
done  by  means  of  the  cooling  machine  described  in  Bulletin  No.  174. 

The  grapes  both  for  white  and  red  wines  should  be  thoroughly  ripe. 
Ripeness  must  be  determined  by  the  flavor  and  appearance  of  the  grapes 
more  than  by  the  amount  of  sugar  they  contain.  We  can  not  hope  to 
get  the  best  results  from  imperfectly  ripe  grapes  even  if  they  contain 
22%  of  sugar.  Some  varieties  in  the  climate  of  the  San  Joaquin  Valley 
are  not  perfectly  mature  for  wine-making  purposes  until  they  contain 
25%  of  sugar  or  more.  Better  results  are  to  be  obtained  by  diluting 
and,  if  necessary,  adding  tartaric  or  citric  acid  to  over-ripe  grapes  in 
this  region  than  by  attempting  to  make  wine  from  under-ripe  grapes 
which  have  not  developed  the  color,  body,  and  flavor  necessary  for  the 
production  of  good  wine. 

Finally,  the  claims  made  in  Bulletin  No.  167  for  the  new  method  of 
wine-making  have  been  abundantly  verified  by  these  experiments.  The 
preliminary  extraction  of  color,  tannin,  and  body  by  means  of  heating 
before  fermentation  has  utilized  more  perfectly  than  any  other  method 
tested,  all  the  good  qualities  of  the  grapes  and  remedied  more  (Completely 
the  bad  qualities.  The  wines  made  by  this  method  have  shown  better 
color  and  flavor,  have  developed  and  kept  better,  and  have  in  every 
way  shown  themselves  superior  to  the  others.  The  only  thing  remaining 
to  be  tested  regarding  it  is  the  cost  when  carried  out  on  a  large  scale. 
For  this  purpose  a  plan  of  a  cellar  suitable  for  the  use  of  this  method, 
and  the  mode  of  operation  with  this  plan,  are  given.  While  the  method 
could  be  adapted  to  any  cellar  without  changing  the  vats  or  casks  at 
present  in  use,  it  would  be  much  simpler  and  more  easily  managed  in  a 
cellar  specially  constructed  for  the  purpose. 

The  plan  as  given  provides  only  for  the  manufacture  of  dry  red  wine. 
The  addition  of  some  defecating  vats  would  make  it  equally  adapted  to 
the  making  of  dry  white  wine.  The  manufacture  of  sweet  wines  would 
be  better  done  in  a  separate  crushing  and  fermenting  room  adjoining, 
though  it  could  be  done  with  the  same  machinery.     It  is  at  present 
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doXibtful  if  the  heating  method  could  be  adapted  to  the  manufacture  of 
port  wine.  The  experiments  at  present  indicate  that  too  much  tannin 
would  be  extracted  for  the  best  port.  It  might  be  possible  to  modify 
the  method  so  as  to  make  it  applicable  to  this  purpose,  but  at  present 
this  seems  hardly  necessary,  and  the  improvements  in  the  manufacture 
of  port  will  probably  lie  in  the  direction  of  cool  fermentations  and  long 
maceration  of  the  pomace. 

PLAN  OF  FERMENTING  ROOM  TO  WORK  50  TONS  OF  RED  GRAPES  PER  DAY. 

Explanation  op  Fioubbs  12  and  13. 

Fifty  tons  per  day  =  11,000  gaUons  of  crushed  and  stemmed  grapes. 
Fifty  tons  per  day  =8,300  gaUons  of  wine  =  250,000  gaUons  per  season  of  thirty  days. 
(By  working  coutinuoasly  400,000  gallons  per  season  could  be  handled  with  the  same 
installation.) 

H.  Four  extracting  vats,  12  feet  by  12  feet  by  12  feet;  capacity,  13,000 
gallons.  (11,000  gallons  will  fill  them  to  within  19  inches  of  the 
top.) 

D.  Two  drainage  vats,  12  feet  by  12  feet  by  6  feet;  capacity,  6,500 

gallons. 

F.  Six  fermenting  vats,  20  feet  by  10  feet  by  6  feet  6  inches;  capacity, 
9,000  gallons.  (8,500  gallons  will  fill  them  to  within  10  inches 
of  the  top.) 

W.    Two  pump  wells  to  hold  250  gallons. 

E.  Gomot  heater  to  heat  1,000  gallons  of  must  from  70°  to  150°  F.  in 

one  hour. 

C.  Cooler  consisting  of  240  feet  of  1^-inch  copper  pipe  and  3-inch 
No.  10  canvas  hose.  (Will  cool  1,000  gallons  of  must  from  125° 
to  80°  F.  in  one  hour  with  1,000  gallons  of  water  at  70°  F.) 

P.     Two  pumps  to  handle  1,500  gallons  per  hour  each. 

K.  Two  cooling  coils  consisting  of  80  feet  of  1-inch  copper  tubing 
(Maximum  cooling  effect  needed,  allowing  50%  for  cooling  by 
radiation  (See  Bulletin  No.  174,  p.  18),  requires  125  gallons  of 
water  at  70°  F.  per  hour  for  72  hours  for  each  vat.  This  equals 
9,000  gallons  for  each  vat  or  each  dav.  This  will  keep  the  wine 
below  92°  F.) 

T.  Carrier  for  crushed  grapes. 

S.  Carrier  and  strainer  for  crushed  grapes. 

L.  Strainer  at  bottom  of  heating  vat. 

R.  Crushing  platform. 

M.  Must  sump  to  receive  must  from  strainer  S. 

Y.  Carrier  for  extracted  pomace. 

b.  Pipe  leading  from  heater  to  heating  vats. 

a.  Pipe  leading  from  well  of  strainer  to  drainage  vats. 

0.  Manholes  for  removal  of  extracted  pomace. 

e.  Pipe  for  conducting  heated  must  to  pump  well. 

r.  Pipe  for  conducting  cold  must  into  drainage  vats. 
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Method  of  Operation. — 1.    The  grapes  are  crushed  and  steninied  in 
the  ordinary  manner  on  the  crushing  platform  (R).     A  solution  of 


potassium  meta-bisulfite  is  gradually  added  to  the  crushed  grapes  as 
they  pass  from  the  crusher.     The  solution  is  made  by  dissolving  80 
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pounds  of  the  salt  in  100  gallons  of  water,  and  is  used  at  the  rate  of 
one  gallon  to  every  ton  of  crushed  grapes.  This  is  equivalent  to  .2  per 
mil.  of  SOa,  and  is  sufficient  to  prevent  fermentation  until  the  extrac- 
tion can  be  accomplished,  and  helps  to  dissolve  the  color  of  the  skins, 
and  to  prevent  the  must  from  becoming  oxidized. 

2.  The  crushed  grapes  are  carried  by  an  ordinary  drag-carrier  up  the 
strainer  (S)  and  along  the  flume  (T)  to  the  extraction  vat  which  is 
being  used.  The  strainer  (S)  is  similar  to  the  usual  box  flume  used  in 
wineries,  except  that  it  is  provided  with  a  false  bottom  consisting  of 
longitudinal  slats,  which  permit  a  large  portion  of  the  must  to  run 
back  into  the  must  sump  (M). 

3.  The  must  is  then  allowed  to  run  from  M  and  from  the  extraction 
vat  into  one  of  the  drainage  vats  (D). 

4.  As  soon  as  the  drainage  vat  is  nearly  full,  or  any  time  within 
twelve  hours,  the  must  is  passed  through  the  Gomot  heater  (E)  and 
pumped  back  on  to  the  top  of  the  grape  skins  in  the  extraction  vat. 
The  opening  (r)  at  the  bottom  of  the  extraction  vat  is  meanwhile  left 
open  so  that  the  hot  must  entering  at  the  top  will  drive  out  the  cold 
must  at  the  bottom  into  the  drainage  vat. 

5.  As  soon  as  the  must,  flowing  from  the  extraction  vat  into  the  drain- 
age vat,  shows  a  rise  in  temperature  the  heater  is  connected  with  the 
opening  (r)  at  the  bottom  of  the  extraction  vat.  The  stream  of  hot  must 
now  enters  the  extraction  vat  from  the  bottom  below  the  strainer  (L), 
and  being  hotter  and  therefore  lighter  than  the  rest  of  the  must  in  the 
vat  will  tend  to  rise  and  thus  to  equalize  the  temperature  in  all  parts 
of  the  vat  of  crushed  grapes.  In  this  way  the  skins  will  all  be  thoroughly 
heated,  and  the  extraction  completed  without  stirring  or  using  the 
heater  on  half-heated  must,  which  would  result  in  a  loss  of  eflBciency. 

The  temperature  to  which  it  will  be  necessary  to  raise  the  must  as  it 
passes  through  the  heater  will  depend  on  the  initial  temperature  of  the 
grapes  and  on  the  amount  of  must  which  it  is  possible  to  separate.  By 
proceeding  in  the  way  described,  it  would  undoubtedly  be  possible  to 
separate  an  amount  of  must  equal  to  two-thirds  the  volume  of  the  grapes, 
or  about  145  gallons  per  ton.  If  the  temperature  of  the  grapes  therefore 
was  70°  F.,  and  the  must  was  passed  through  the  heater  at  a  temperature 
of  153*^  F.,  the  whole  contents  of  the  extracting  vat  would  be  raised 
to  125°  F.,  which  is  the  temperature  required. 

(i.  If  necessary  to  hasten  or  complete  extraction,  the  must  should  Ih» 
allowed  to  run  into  the  pump  well  (W)  and  returned  to  the  top  of  the 
pomace  in  the  extracting  vat. 

7.  It  is  then  allowed  to  stand  for  sufficient  time  to  extract  the  neces- 
sary color  and  tannin.  This  time  will  differ  according  to  the  kind  of 
grape,  the  kind  of  wine  desired,  and  the  temperature  of  extraction.  If 
the  temperature  of  125°  F.  is  used  the  time  of  extraction  will  be  from 
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four  to  eight  hours.  With  higher  temperatures  it  will  be  less,  with  lower 
more.  Lower  temperatures  and  long  maceration  will  give  more  tannin; 
higher     temperatures      with 


shorter  maceration  will  give 
less  tannin  for  a  given  amount 
of  color.  This  is  due  probably 
to  the  extraction  of  tannin 
from  the  seeds  which  takes 
place  after  long  contact  with 
the  hot  must. 

8.  As  soon  as  the  extraction 
is  complete,  the  hot  must, 
containing  color  and  tannin, 
is  allowed  to  run  into  the 
pump  well  (W)  and  pumped 
through  the  cooler  (C)  into  a 
fermenting  vat  (F).  The  tem- 
perature of  the  must  when  it 
reaches  the  fermenting  vat 
should  be  about  80°  F.  The 
must  as  it  passes  from  the 
cooler  (C)  into  the  fermenting 
vat  should  be  allowed  to  fall 
through  the  air  in  order  to 
aerate  it  thoroughly.  This  is 
essential  for  a  quick  and 
thorough  fermentation. 

9.  As  the  fermenting  vat  is 
being  filled,  about  75  gallons 
of  yeast  should  be  added. 
This  yeast  may  be  prepared 
as  described  on  page  13,  or  it 
may  be  simply,  some  ferment- 
ing wine  taken  from  one  of 
the  other  vats  that  is  in  full 
fermentation.  The  use  of 
pure  yeast  as  described  is  pref- 
erable, as  the  actual  amount 
of  yeast  added  is  more  easily 
controlled.  If  we  use  75  gal- 
lons of  fermenting  wine  from 
another  vat  the  amount  of 
yeast  in  it,  and  still  more  the 
character  of  it,  will  vary  very 
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much  according  to  the  stage  of  fermentation  at  which  the  wine  has 
arrived.  Yeast  prepared  by  the  method  indicated  will  always  be  in  full 
vigor  and  the  number  of  active  cells  present  will  be  fairly  constant. 
This  will  cause  the  fermentations  to  be  more  regular  and  simplify  the 
control  of  temperature. 

10.  As  soon  as  the  must  ceases  to  run  from  the  extraction  vat  the 
gate  (O)  is  opened  and  the  pomace  shoveled  out  to  the  carrier  (Y), 
which  takes  it  to  a  continuous  press.  The  must  from  the  press  is  mixed 
with  that  already  in  the  vat.  It  will  probably  be  unnecessary  to  cool 
the  press  must. 

11.  Fermentation  will  start  immediately,  and  as  soon  as  the  temper- 
ature rises  to  90°  F.  one  of  the  cooling  coils  (K)  should  be  lowered  into 
the  must  a  couple  of  inches  below  the  surface  and  water  run  through  it. 
No  stirring  of  the  fermenting  liquid  will  be  necessary,  as  the  heating 
must  rises  to  the  surface,  is  cooled  on  contact  with  the  copper  coil,  and 
sinks  again.  This  keeps  up  a  constant  circulation.  A  moderate  aera- 
tion should  be  given  once  a  day,  either  by  pumping-over  or  by  means 
of  an  air  compressor.  Unless  this  is  done  the  fermentation  will  be 
inconveniently  slow.  If  too  much  aeration  is  given  the  quality  and 
color  of  the  wine  will  be  injured. 

12.  At  the  end  of  three  days  the  wine  should  not  contain  more  than 
1%  or  2%  of  sugar  and  should  mark  0  on  the  saccharometer.  It  should 
then  be  transferred  to  the  storage  cellar,  being  given  a  thorough  aeration 
in  the  transfer. 

Figure  14  shows  the  sequence  in  which  the  various  vats  shown  in 
Figs.  12  and  13  would  have  to  be  used.     Each  circle  represents  a  vat. 

Kach  column  represents  a  day,  and  shows  the  c  indition  of  all  the 
vats  on  the  day  indicated  at  the  head  of  the  column. 

Each  horizontal  file  shows  the  condition  of  a  vat  on  the  various  days 
indicated. 

Each  heavy  line  represents  the  course  of  the  must  handled  on  a  single 
day.  For  example,  on  the  first  day  the  must  from  the  crusher  falls 
into  extraction  vat  H  and  runs  into  drainage  vat  D.  On  the  second 
day  it  is  taken  from  D,  passed  through  the  heater  and  back  into  H. 
On  the  third  day  the  must,  now  containing  color  and  tannin,  is  taken 
from  H  and  passed  through  the  cooler  into  fermenting  vat  F.  It  stays 
in  F  during  the  fourth,  fifth,  and  sixth  days,  and  is  transferred  to  a 
storage  cask  on  the  seventh.  When  everything  is  in  full  running,  as 
on  the  seventh  day,  and  as  indicated  in  the  figure,  one  of  the  extraction 
vats  (Hj)  is  being  filled  from  the  crusher.  The  cold  must  from  Hj  is 
draining  into  one  of  the  drainage  vats  (D).  Another  extraction  vat 
(Hj)  if*  V>eing  heated  by  the  must  from  the  other  drainage  vat  (D,). 
Another  extraction  vat  (H)  is  l)eing  drawn  off  and  the  hot  red  must 
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FIG.  14.    Diagram  showing  order  In  which  vats  must  be  used. 
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passed  through  the  cooler  into  one  of  the  fermenting  vats  (F5).  The 
fourth  extraction  vat  (H,)  is  empty  and  being  prepared  for  filling  on 
the  following  day.  Three  of  the  fermenting  vats  (Fj,  F,  and  F4)  are 
full  of  fermenting  wine,  and  one  (Fj)  is  being  emptied  of  fermented 
wine.  The  sixth  fermenting  vat  (F^)  is  empty  and  ready  for  filling 
the  follo^ying  day. 

The  whole  process  could  be  very  much  shortened  if  needed.  The 
extraction,  instead  of  taking  seventy-two  hours  as  indicated,  could  be 
better  done  in  thirty-six  hours,  and  the  must  need  not  stay  in  the 
fermenting  vats,  from  the  commencement  of  filling  to  the  end  of  empty- 
ing, more  than  four  days.  In  this  way  the  output  could  be  increased 
from  8,800  gallons  per  day  of  twenty-four  hours  to  over  13,000  gallons; 
and  with  the  addition  of  another  fermenting  vat  and  a  corresponding 
increase  of  the  cooling  apparatus  to  15,000  gallons  per  day. 
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DEFECATION  OF  MUST  FOR  WHITE  WINE. 


BY 

FREDEEIC  T.  BIOLETTI. 


The  manufacture  of  wine  consists  in  a  series  of  operations  which 
has  for  its  objects :  First,  certain  chemical  changes,  the  chief  of  which 
is  the  production  of  alcohol  from  the  sugar,  and,  second,  certain 
physical  changes,  the  chief  of  which  is  the  clarification  of  the  wine. 

The  clarification  of  the  wine  is  accomplished  by  separating  it  from 
all  solid  or  undissolved  particles.  Some  of  these  particles  consist  of 
fragments  of  skin,  pulp  and  seeds,  dust,  yeast  and  germs  of  various 
kinds,  introduce^  with  the  grapes.  Others  are  due  to  physical  and 
chemical  changes  which  take  place  during  the  manufacture,  by  which 
substances  dissolved  in  the  must  or  young  wine  become  insoluble  in 
the  finished  product.  Such  are  the  albuminoids  and  cream  of  tartar 
which  are  precipitated  by  the  aging  of  the  wine.  Finally,  there  are 
the  cells  of  yeasts,  molds  and  bacteria  which  grow  in  the  wine  during 
and  after  fermentation. 

All  these  impurities  must  be  separated  from  the  liquid  by  settling 
and  decantation,  or  by  straining  and  filtration,  and  the  wine  is  not 
marketable  until  they  have  all  been  eliminated. 

In  the  case  of  red  wine  a  large  part  of  this  separation  takes  place 
in  the  fermenting  vat.  The  tannin  of  the  skins  and  seeds  diffuses  into 
the  must  and  coagulates  the  albuminoids  which,  together  with  much 
other  solid  matter,  are  removed  from  the  wine  by  the  filtering  action 
of  the  pomace.  The  utility  of  this  early  partial  clearing  of  the  wine 
is  seen  in  the  superior  quality  of  the  **free  run,''  in  which  the  filtering 
action  is  considerable,  over  the  ** press  wine"  where  it  is  less. 


In  the  case  of  white  wines  the  tannin  is  insufficient  to  precipitate 
the  albuminoids  and  the  filtering  action  of  the  fresh  grapes  is  very 
slight.  For  these  reasons,  the  clearing  of  white  wines  is  always  much 
slower  than  that  of  red  and  the  sediment  more  bulky.  Many  of  the 
troubles  of  white  wine  can  be  avoided  and  the  quality  improved  if 
the  must  is  given  a  preliminary  clearing  or  **  defecation "  before 
fermentation.  The  wine  will  clear  more  rapidly,  and  will  be  less  liable 
to  secondary  fermentations,  and  will  be,  in  general,  sounder  and 
cleaner  tasting.    It  also  makes  the  use  of  pure  yeast  more  effective. 

Some  of  the  impurities  can  be  kept  out  of  the  must  by  careful 
handling  of  the  grapes  or  by  hand  sorting  before  crushing.  These 
methods,  however,  are  expensive  and  at  best  very  incomplete.  If  the 
grapes  are  stemmed,  a  certain  quantity  of  leaves,  dried  and  rotten 
grapes  and  particles  of  soil  are  thrown  out,  but  the  proportion  is  not 
large  and  the  absence  of  the  stems  increases  the  difficulty  of  pressing. 

If  great  care  and  cleanliness  are  exercised  in  gathering,  crushing 
and  pressing  and  the  grapes  are  only  handled  when  cold,  the  must 
will  free  itself  of  most  of  its  impurities  during  the  first  24  hours  by 
settling.  If  the  must  is  warm,  however,  or  contains  a  large  amount 
of  yeast  taken  from  boxes,  crushers  or  conveyers,  fermentation  will 
start  before  the  impurities  have  time  to  settle.  During  fermentation 
the  continual  escape  of  carbonic  acid  gas  will  keep  all  the  solid  parti- 
cles in  suspension  and  any  of  them  which  are  capable  of  injuring  the 
quality  of  the  wine  will  have  abundant  time  to  do  so.  Some  means 
of  preventing  all  fermentation  for  24  or  48  hours  ifi  necessary  if  the 
impurities  are  to  be  separated  before  fermentation. 

Such  a  means  we  have  in  the  use  of  sulphurous  acid.*  Sulphurous 
acid  may  be  obtained  in  the  liquid  state  in  iron  bottles,  dissolved  in 
alcohol,  or  in  the  form  of  potash  salts  (potassium  meta-bisulphite), 
but  the  cheapest  and  most  convenient  source  for  the  purpose  of 
defecating  white  must  is  sulphur.  If  sulphur  is  burned,  it  is  changed 
into  a  gas,  which  is  pure  sulphurous  acid. 

The  most  convenient  way  of  using  the  fumes  of  burning  sulphur 
for  clearing  the  must  is  to  have  two  or  three  defecating  vats  or  casks. 
These  vats  should  be  headed  up  and  of  such  size  that  one  of  them  is 
filled  in  a  day.  The  proper  quantity  of  sulphur  is  burned  in  the 
cask  immediately  before  introducing  the  must.  The  amount  necessary 
will  vary  according  to  the  temperature  and  the  condition  of  the  grapes, 
but  will  lie  between  .1  and  .2  per  mille.    That  is,  for  a  puncheon  of 

*  For  a  fuller  discussion  of  the  use  of  sulphurous  acid  in  mne-making  see  Boll. 
167,  pp.  45-51. 


175  gallons  2  to  4  ounces  of  sulphur  will  be  needed,  or  for  a  larger 
vat  about  one  pound  of  sulphur  for  every  1000  gallons. 

In  order  that  this  amount  of  sulphur  shall  be  sufficient,  some  means 
must  be  used  to  make  the  must  absorb  most  of  the  fumes.  This  is 
most  easily  done  in  small  cellars  by  pumping  the  must  through  a 
rose  nozzle  which  projects  only  a  few  inches  into  the  cask.  For  larger 
cellars  where  steam  pumps  are  used  the  must  may  be  forced  to  fall 
in  a  spray  by  means  of  a  piece  of  board  about  1  foot  square  suspended 
in  the  defecating  vat  15  inches  below  the  nozzle  through  which  the 
must  enters.  The  exact  amount  of  sulphur  to  use  under  the  conditions 
of  any  particular  cellar  can  be  determined  only  by  trial.  If  the  must 
commences  to  ferment  before  it  clears,  more  sulphur  should  be  used. 
If  it  remains  several  days  without  fermenting  after  yeast  has  been 
added,  less  should  be  used.  If  too  much  is  used  no  harm  is  done  except 
that  time  is  lost. 

The  usual  way  of  burning  sulphur  in  a  cask  is  to  use  sulphur 
matches  or  tapes,  which  are  strips  of  thin  cotton  cloth  which  have 
been  dipped  several  times  in  melted  sulphur.  These  tapes  are  hung  on 
an  iron  wire  about  18  inches  long,  bent  up  at  one  end  to  hold  the 
tape  and  fastened  to  a  bung  at  the  other.  This  method  has  the  defect 
that  some  of  the  sulphur  melts  and  drips  on  to  the  bottom  of  the  vat, 
where  it  is  incompletely  burned.  Thia  incompletely  burned  sulphur 
may  communicate  a  bad  taste  to  the  wine.  The  same  is  true  of  the 
burning  of  the  cloth  to  which  the  sulphur  is  attached.  A  better  method 
is  to  use  thin  paper  instead  of  cloth  for  the  tapes  and  to  burn  them 
in  a  sulphur  cage.  A  sulphur  cage  is  simply  a  hollow  cylinder  of 
iron,  or  better,  of  porcelain,  open  on  top  and  closed  below,  sufficiently 
narrow  to  enter  the  bung  hole  and  sufficiently  long  to  hold  the  required 
amount  of  sulphur  tape.  The  cylinder  is  pierced  with  numerous  holes 
in  all  parts  except  the  bottom  inch,  which  acts  as  a  cup  to  catch  all 
the  melted  sulphur.  The  cylinder  is  suspended  at  18  inches  below 
the  head  of  the  vat  by  means  of  a  piece  of  iron  wire  attached  to  a  bung. 

The  defecating  vat  may  be  filled  completely,  and  the  must  should 
be  allowed  to  settle  for  at  least  24  hours  and  not  more  than  48.  At 
the  end  of  this  time  it  should  have  deposited  most  of  its  impurities.  It 
is  then  drawn  off  into  the  casks  or  vats  in  which  it  is  to  ferment. 

In  drawing  off,  the  defecated  must  should  be  thoroughly  aerated. 
This  is  accomplished  by  allowing  it  to  fall  as  a  spray  into  the  pump 
well  and  in  the  same  manner  from  the  top  of  the  cask  into  which  it 
is  pumped.  This  aeration  rids  the  must  of  some  of  its  sulphurous 
acid  and  supplies  the  oxygen  necessary  for  the  development  of  the 


yeast.  The  must  will  ferment  without  the  addition  of  yeast,  for  defeca- 
tion practised  as  described  never  completely  frees  the  must  from  all 
yeast  cells.  It  may,  however,  be  a  long  time  in  starting  and  it  is  better 
to  use  a  starter. 

This  starter  may  be  simply  some  must  from  a  cask  which  is  already 
in  full  fermentation.  Full  fermentation  may  be  considered  to  be  when 
from  one-third  to  one-half  of  the  sugar  has  disappeared.  For  exam- 
ple, must  which  contains  originally  24%  Balling  may  be  considered  in 
full  fermentation  when  the  saccharometer  shows  between  16%  and 
12%  B.  Ten  gallons  of  such  a  starter  is  sufficient  for  1000  gallons 
of  defecated  must. 

Care,  of  course,  should  be  taken  to  use  starters  only  from  the 
casks  or  vats  which  have  been  filled  with  the  best  grapes.  The  most 
satisfactory  starter  is  that  prepared  from  pure  yeast  in  the  manner 
described  in  Circular  No.  23. 

Summary. 

The  defecation  of  must  with  sulphur  fumes  for  the  production  of 
white  wine  is  desirable  because: 

1.  It  eliminates  the  worst  of  the  impurities  before  they  have 
contaminated  the  wine. 

2.  It  diminishes  the  amount  of  sediment  in  the  casks  at  the  first 
racking. 

3.  It  causes  the  wine  to  clear  much  more  rapidly  after  fermenta- 
tion. 

4.  It  eliminates  much  of  the  albuminoid  substances  which  are  the 
preferred  food  of  injurious  bacteria. 

5.  It  clears  the  wine  of  most  of  the  molds,  wild  yeasts  and  bacteria. 

6.  It  enables  us  to  use  pure  yeast  with  the  greatest  effect. 
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CIRCULAR  No.  23 

(August,  1906.) 


PURE  YEAST  IN  WINERIES. 


BY 
FEEDEEIC  T.  BIOLETTI. 


While  in  the  present  state  of  the  wine-making  industry  and  of  the 
general  lack  of  knowledge  among  wine  makers  of  the  principles  of 
fermentation,  the  use  of  pure  yeast  is  not  to  be  universally  advocated, 
there  are  many  cases  in  California  where  it  can  be  of  great  utility. 

Both  laboratory  and  cellar  experiments  on  a  suflSciently  large  scale, 
and  continued  for  a  sufficiently  long  time,  have  fully  demonstrated 
that  most  excellent  results  can  be  obtained  by  the  use  of  pure  yeast. 
This  is  especially  true  as  regards  white  wine. 

The  principal  benefits  to  be  obtained  at  present  are  a  thorough 
fermentation,  a  rapid  clearing  and  an  absence  of  the  disagreeable 
flavors  of  secondary  fermentation,  which  are  only  too  common  in  many 
of  our  Californian  wines.  These  benefits  are  to  be  obtained,  however, 
in  cellars  only  where  especial  care  in  the  ordinary  processes  of  wine- 
making  are  at  present  practised.  In  many  of  the  larger  wholesale 
wineries,  or  in  those  where  ordinary  carefulness  is  not  exercised,  little 
benefit  would  result  from  the  use  of  pure  yeast.  There  are  other  much 
more  important  reforms  to  be  introduced  first.  The  great  improve- 
ments in  methods  which  have  been  introduced  in  late  years  in  certain 
large  wineries,  however,  make  it  probable  that  before  long  many  of 
them  will  be  in  a  position  to  make  use  of  the  advantages  of  pure  yeast. 

For  this  reason  it  is  advisable  that  the  methods  of  handling  pure 
yeast  practically  in  wine-making  should  be  made  familiar  to  the  wine- 
makers  of  small  cellars  where  it  is  at  present  feasible.  This  circular 
is  issued,  therefore,  with  the  hope  of  interesting  some  of  the  more 
progressive  wine-makers  in  this  method  of  improving  their  product. 

It  should  be  clearly  understood  at  the  beginning  that  the  purity 
of  the  yeast  is  of  less  importance  than  its  character.  The  yeast  must 
be  of  the  right  kind.  Beer  yeast  will  give  a  flavor  of  beer,  and  will, 
moreover,  fail  to  transform  all  the  sugar,  leaving  a  half  fermented 
liquid  that  will  inevitably  spoil.  Bread  yeast,  apiculate  yeast,  any  of 
the  innumerable  species  of  yeast  that  occur  in  fermenting  liquids, 
will  simply  injure  the  wine.  Even  the  true  wine  yeast  has  many 
varieties,  each  with  its  own  qualities,  and  it  is  unsafe  to  use  any  pure 
yeast  until  it  has  been  properly  tested  for  the  purpose  contemplated. 
The  yeast  must  be  obtained,  therefore,  from  a  perfectly  reliable  source, 


where  it  has  been  proved  suitable  for  the  conditions  in  which  it  is 
to  be  used.  An  unsuitable  or  untested  yeast  is  as  sure  to  give  unsatis- 
factory results  in  the  fermenting  vat  as  a  lot  of  seedlings  in  the  peach 
orchard. 

On  the  other  hand,  the  best  results  are  to  be  obtained  only  if  our 
original  stock  is  perfectly  pure.  If  the  stock  is  contaminated  with 
vinegar  germs,  wine-flowers,  or  molds,  it  may  do  more  harm  than 
good.  The  effect  would  be  similar  to  that  obtained  by  planting  wheat 
seed  mixed  with  cheat  or  alfalfa  seed  with  dodder. 

For  these  reasons  the  Experiment  Station  has  selected  and  tested 
a  number  of  yeasts  which  have  been  under  observation  for  several 
years,  and  is  ready  to  recommend  one  for  use  in  practice  which  has 
uniformly  given  good  results.  We  are  prepared  to  supply  small  quan- 
tities of  this  yeast  in  an  absolutely  pure  state  to  a  limited  number  of 
wine-makers  for  use  during  the  present  season. 

If  the  directions  of  this  circular  are  carefully  followed,  good  results 
will  be  obtained,  provided  nothing  is  done  to  counteract  them.  Pure 
yeast,  however,  will  not  overcome  altogether  the  effects  of  infected 
vats  and  casks,  nor  will  it  enable  the  wine-maker  to  produce  Chateau 
Lafite  from  raisins,  and  above  all,  it  will  not  aid  him  in  the  vital  point 
of  cool  fermentation.  If,  however,  the  usual  precautions  known  to  all 
good  wine-makers  are  taken,  pure  yeast  will  give  satisfactory  results. 

The  principal  things  to  be  kept  in  mind  are  to  get  the  grapes  or 
must  into  the  vats  as  clean  as  possible,  to  introduce  the  starter  before 
any  spontaneous  fermentation  has  started,  and  to  control  the  tempera- 
ture. 

For  red  wine  some  such  cooling  device  as  that  described  in  Bulletin 
174  should  be  used,  unless  very  small  vats  are  employed  and  the 
fermentation  is  to  take  place  in  the  cooler  sections  of  the  State. 
Pure  yeast  is  particularly  valuable  when  used  in  connection  with  the 
method  of  making  red  wine  described  in  Bulletin  177.  "  For  white  wine 
good  results  will  be  obtained  in  almost  all  cases,  though  a  preliminarj' 
defecation  is  desirable.  This  defecation  may  be  obtained  by  the  use 
of  sulphur  fumes  or  of  meta-bisulphite  as  described  in  Circular  No.  22. 

The  small  quantity  of  pure  yeast  received  must  be  increased  by  the 
wine-maker  until  it  is  sufficient  for  a  ^'starter."  A  starter  is  a  quan- 
tity of  must  containing  young,  vigorous  yeast  in  sufficient  amount  to 
take  possession  of  the  vat  of  grapes  or  cask  of  must  before  the  germs 
naturally  existing  there  have  time  to  develop.  The  method  of  making 
this  starter  is  described  later. 

This  starter  must  be  relatively  pure.  It  is  always  used  when  in 
full  fermentation,  that  is,  when  it  contains  the  maximum  number  of 
pure  yeast  cells  and  before  the  weakening  of  the  yeast  has  allowed 
any  bacterial  or  other  spores  that  may  be  present  to  develop  or  in- 
crease. The  few  foreign  germs,  therefore,  which  may  get  into  the 
starter  during  the  last  manipulations  may  be  disregarded,  as  they  are 
in  such  an  infinitesimal  minority  that  they  have  no  chance  to  develop 
sufficiently  to  do  any  harm  before  the  wine  is  finished  and  safe  from 
their  attack.  With  ordinary  care  in  the  manipulation  of  the  starter 
they  will  be  incomparably  less  numerous  than  the  same  germs  existing 
naturally  in  the  crushed  grapes  to  which  the  starter  is  added. 


The  amount  of  yeast  added  must  be  sufficient.  As  a  rule  the  amount 
of  starter  should  be  about  1%  of  the  volume  of  the  grapes  or  must 
to  be  fermented. 

If  the  grapes  have  been  partially  sterilized  by  heat  or  the^  must  by 
defecation,  less  will  be  sufficient.  If  they  contain  considerable  amounts 
of  natural  germs,  more  will  be  needed.  If  the  infection  with  molds, 
yeasts  and  bacteria  due  to  bad  grapes,  unclean  crushers  or  unsound 
vats  is  considerable  no  practical  amount  of  pure  yeast  will  have  any 
effect.  The  addition  of  too  large  a  volume  of  starter  should  be  avoided, 
as  it  may  produce  too  rapid  and  violent  fermentation,  which  will  be 
difficult  to  control  even  with  cooling  machines. 

While  the  perfect  sterilization  of  the  grapes  and  must  is  at  present 
impracticable  and  unnecessary,  the  number  of  foreign  germs  present 
should  be  kept  as  low  as  possible.  Sufficient  freedom  from  such  germs 
is  obtained  in  the  manufacture  of  white  wine  by  settling,  sulphuring, 
or  other  means  of  defecating  the  must. 

In  the  heat-extraction  method  of  making  red  wine  (see  Bulletin 
177)  the  partial  sterilization  due  to  the  heating  accomplishes  the  same 
end-  With  the  ordinary  method  of  making  red  wine  this  end  can  be 
compassed  only  by  the  most  minute  attention  to  cleanliness  and  other 
means  of  preventing  the  entrance  of  undue  numbers  of  germs  into 
the  crushed  grapes.  If  grape  boxes,  crushers,  carriers,  pumps,  chutes 
and  vats  are  never  washed  and  are  coated  with  must  and  grape  skins, 
they  serve  as  propagating  grounds  for  yeasts  and  germs  of  all  kinds. 
Piles  of  dry  pomace  outside  the  cellar  or  scattered  on  the  surrounding 
roads,  supply  the  air  with  myriads  of  bacterial  spores.  Vats  of  grapes 
exposed  to  these  agents  of  infection  cannot  be  influenced  by  a  few 
buckets  of  pure  yeast. 

Directions  for  Use  of  Pure  Yeast. 

For  1000  gallons  of  crushed  grapes  or  of  must. 

IVIaterials  needed : 

1. — A  3-oz.  flask  of  pure  tested  wine  yeast. 

2. — Half  a  gallon  of  sterilized  must,  about  10%  Balling,  in  a  one- 
gallon  demijohn. 

3. — Ten  gallons  of  defecated  must  in  a  25-gallon  tub  furnished  with 
a  good  cloth  cover. 

4. — A  room  comparatively  free  from  dust.  (For  example  a  moist 
cellar.) 

Method  of  Procedure. 

First  Day. — Squeeze  out  a  quart  of  must  from  clean,  fresh  grapes. 
The  grapes  should  not  be  over-ripe.  Mix  the  must  with  a  quart  of 
boiled  water  and  place  the  mixture  in  a  sterilized  one-gallon  demijohn. 
The  demijohn  should  be  sterilized  by  thorough  cleaning,  and  heating 
for  an  hour  in  an  oven  or  rinsing  with  a  pint  of  10%  sulphuric  acid 
and  final  rinsing  two  or  three  times  with  boiled  water.  After  placing 
the  diluted  must  in  the  demijohn  close  the  latter  with  a  firm  plug  of 
cotton  wool  (surgeon's  cotton).  Place  the  demijohn  in  a  deep  covered 
pan  containing  water  such  as  an  ordinary  kitchen  wash  boiler  and  heat 
to  boiling  for  one  hour  and  then  put  aside  to  cool.  Do  not  remove 
cotton  plug. 


Second  Day. — 1.  Pour  a  few  drops  of  alcohol  onto  the  cotton 
plugs  and  necks  of  the  pure  yeast  flask  and  the  must  demijohn  and 
immediately  set  fire  to  the  alcohol.  This  will  destroy  any  spores  which 
have  settled  with  the  dust  on  the  plugs  and  necks.  After  shaking  the 
pure  yeast  flask  thoroughly  pull  out  the  plug  and  pour  the  contents 
into  the  must  demijohn. 

Replace  the  plug  of  the  demijohn  and  shake  for  two  minutes  in 
such  a  manner  as  to  aerate  the  must.  Repeat  this  shaking  three  times 
a  day. 

Place  the  demijohn  in  a  warm  room  where  the  temperature  varies 
as  little  as  possible. 

2.  Defecate  10  gallons  of  must  from  clean,  fresh  grapes  containing 
not  over  22%  Balliug. 

The  most  convenient  method  of  defecation  is  by  the  use  of  the 
sulphur  tapes  commonly  used  in  cellars.  In  a  12  to  15  gallon  keg  burn 
as  much  sulphur  as  the  air  present  will  consume.  (This  is  about 
i  of  an  ounce.)  Then  pour  about  4  gallons  of  perfectly  fresh  must 
into  the  keg,  bung  up  and  roll  for  5  minutes  to  make  the  must  absorb 
the  sulphur  fumes  and  finally  fill  the  keg  with  must,  taking  care  to 
mix  the  treated  with  the  untreated  must.  This  will  prevent  any  com- 
mencement of  fermentation  for  two  or  three  days,  if  the  must  is  kept 
in  a  fairly  cool  place. 

Chock  the  barrel  so  that  it  will  remain  steady  and  allow  the  impuri- 
ties of  the  must  to  settle. 

Third  or  Fourth  Day. — In  from  48  to  72  hours  the  must  in  the 
demijohn  should  be  in  full  fermentation  and  the  must  in  the  barrel 
should  be  perfectly  clear.  Draw  oflP  the  clear  must,  with  a  hose  steril- 
ized in  hot  water,  into  the  25-gallon  tub  which  should  also  have  been 
well  scalded.  Pour  the  fermenting  must  from  the  demijohn  into  the 
must  in  the  tub  and  thoroughly  aerate  the  mixture  by  dipping  out  some 
of  the  must  with  a  quart  dipper  and  pouring  through  the  air  back 
into  the  tub.  This  should  be  repeated  three  or  four  times  a  day,  or 
oftener  if  fermentation  is  slow  in  starting.  Fifteen  or  twenty  quarts 
should  be  poured  over  in  this  way  each  time. 

The  tub  of  fermenting  must  should  be  kept  in  a  warm  room  as  free 
as  possible  from  draughts  and  dust.  It  should  be  kept  carefully  cov- 
ered between  the  aerations,  to  exclude  dust. 

Sixth  or  Seventh  Day. — In  from  48  to  96  hours  after  starting,  the 
must  in  the  tub  should  be  in  violent  fermentation,  and  is  then  ready  to 
use  to  start  the  regular  fermentations.  The  volume  of  starter  used 
should  be  about  1%  of  the  volume  of  the  grapes  or  must  to  be  fer- 
mented. 

If  used  for  white  wine,  simply  pour  the  proper  quantity  of  starter 
into  the  cask  before  pumping  in  the  must.  If  used  for  red  wine,  the 
starter  should  be  distributed  through  the  vat  of  crushed  grapes  by 
pouring  in  a  little  at  a  time  as  the  vats  are  being  filled. 

If  it  is  desired  to  ferment  more  than  a  thousand  gallons  with  pure 
yeast,  special  directions  will  be  furnished  by  the  Station  on  requpt. 
Very  satisfactory  results  can  be  obtained  simply  by  starting  new  vats 
or  casks  with  1%  of  fermenting  must  from  one  of  the  first  fermenta- 
tions, which  have  been  started  with  pure  yeast,  when  it  is  in  full  action. 
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GRAPE  CULTURE  IN  CALIFORNIA 


By  F.  T.  BIOLETTI. 


WORK  OF  THE  STATION. 

The  growing  of  grapes  and  the  industries  based  thereon  are  in  a 
peculiar  sense  Calif omian.  California  produces,  approximately,  all 
the  raisins,  three  quarters  of  the  wine,  and  a  large  share  of  the  ship- 
ping grapes  of  the  United  States. 

All  these  industries  have  increased  in  importance  with  a  steady  and 
healthy  growth  during  the  last  thirty  or  forty  years,  and  during  the 
last  ten  years  the  increase  has  been  about  75%^.  The  new  plantations 
haVe  been  particularly  numerous  and  extensive  during  the  last  five 
years.  At  present  there  are  over  200,000  acres  of  vineyard  in  the  State, 
and  the  prospects  of  continued  expansion  are  favorable. 

The  growing  of  grapes  has  many  practical  and  sentimental  attrac- 
tions both  for  capitalists  and  small  farmers.  No  other  branch  of 
agriculture  offers  more  certainty  of  steady,  profitable  returns  for 
invested  capital,  and  none  offers  superior  inducements  to  the  owner 
of  a  few  acres  of  land  in  his  effort  to  make  a  pleasant  and  adequate 
living  by  his  own  labor. 

There  is  very  little  of  the  arable  land  of  California  which  is  not 
capable  of  producing  abundant  crops  of  good  grapes,  and  the  future 
output  will  be  limited  only  by  the  demand  and  extent  of  the  market. 

The  very  attractiveness  of  viticulture  and  the  peculiar  suitability 
of  California  for  its  development  involve  dangers  which  must  be 
avoided  if  we  are  to  reap  the  best  results  from  our  advantages.  A 
very  large  proportion  of  our  new  arrivals  and  settlers  engage  in 
some  branch  of  grape-growing.  Most  of  them  have  no  knowledge  of 
the  business,  or  have  preconceived  ideas  which  are  incompatible 
with  our  conditions.  These  conditions  are  so  different  from  those 
of  the  Eastern  States,  and  even  from  those  of  most  of  the  grape-grow- 
ing regions  of  Europe,  that  grape-growers  from  New  York,  Bordeaux, 
Burgundy  or  the  Rhingau  often  fail  to  obtain  better  results  than 
those  who  have  had  no  previous  practical  experience  in  cultivating  the 
vine. 
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In  Sopite  of  California's  superb  advantages  as  a  grape-growing 
region,  statistics  show  that  our  average  crop  per  acre  is  considerably 
less  than  that  of  Algeria  or  many  parts  of  the  south  of  France, 
and  is  hardly  superior  to  that  of  Burgundy  or  the  Rhingau.  On 
the  other  hand,  the  crops  on  our  best  vineyards,  vineyards  which  are 
handled  properly,  with  due  regard  to  our  special  conditions,  are 
unexcelled  anywhere  in  the  world. 

Two  things,  therefore,  are  urgently  needed.  First,  the  diffusion  of 
special  viticultural  and  enological  knowledge,  and  second,  the  scien- 
tific and  practical  investigation  of  our  peculiar  problems.  Since  1876 
the  Agricultural  College  at  Berkeley  has  given  more  or  less  attention 
to  the  work  of  instruction  and  research  in  viticulture.  At  first  Prof. 
E.  W.  Hilgard  conducted  this  work  almost  single-handed,  and,  as  in 
so  many  other  departments  of  agriculture,  laid  the  solid  foundations 
which  have  contributed  so  much  to  the  improvement  of  our  cultural 
methods.  From  1880  to  1894  the  Viticultural  Commission  did  much 
to  instruct  our  grape-growers  and  wine-makers  in  the  theory  and 
practice  of  their  arts. 

Since  1894  the  only  institution  in  California — in  fact,  in  the  United 
States — ^which  has  given  special  attention  to  viticulture  has  been  the 
Agricultural  College  and  Experiment  Station  of  the  University  of 
California.  The  work  has  been  carried  on  somewhat  spasmodically, 
owing  to  the  lack  of  regular  appropriations.  At  some  sessions  of  the 
Legislature  provision  has  been  made  for  this  purpose;  at  others  it  has 
been  omitted. 

This  uncertainty  of  support  makes  much  of  the  work  which  ought 
to  be  done  impossible,  and  all  of  it  more  difficult.  Experiments  are 
commenced,  observers  are  trained,  but,  before  the  most  valuable  results 
are  obtained,  the  work  has  to  cease  for  lack  of  funds.-  When  a  new 
appropriation  is  made,  new  observers  have  to  be  trained  and  much 
of  the  experiment  work  has  to  be  recommenced.  This  results  in  loss 
of  time  and  efficiency  and  a  much  smaller  output  of  valuable  infor- 
mation than  would  be  possible  if  there  could  be  more  continuity  in 
the  work. 

The  Legislature  of  1905  set  aside  $10,000  for  the  furtherance  of 
viticultural  research  during  the  two  years  commencing  July  1,  1905, 
and  a  considerable  amount  of  progress  has  been  made. 

Besides  the  work  of  investigation  carried  out  under  the  provisions 
of  the  bill  passed  by  the  last  Legislature,  the  regular  viticultural  work 
of  the  University  has  been  carried  on.  This  work  is,  in  the  main  part, 
educational.  It  consists  of  courses  in  grape-growing  and  wine-making 
to  regular  students,  and  short  courses  in  the. same  subjects  to  special 
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students.  Short  courses  and  vitieultural  institutes  have  also  been 
given,  so  far  as  our  time  and  resources  have  allowed,  for  the  benefit 
of  those  actually  employed  in  the  industry. 

The  short  courses  at  Berkeley  to  grape-growers  and  wine-makers 
actively  engaged  in  the  occupations  have  not  been  a  success,  owing  to 
the  small  number  who  have  been  able  to  leave  their  work  long  enough 
to  attend  them.  The  special  vitieultural  institutes,  on  the  other  hand, 
have  met  with  a  success  that  is  very  encouraging. 

These  institutes  are  given,  so  far  as  possible,  in  any  vitieultural  center 
wherever  a  sufficient  demand  is  manifested  and  the  traveling  expenses 
of  speakers  is  borne  by  the  Farmers'  Institute  appropriation.  They 
last  either  one  or  two  days,  usually  Saturday,  or  Friday  and  Saturday. 
They  are  not  only  confined  strictly  to  viticulture,  but  attempt  to  treat 
only  one  particular  part  of  this  subject.  The  part  chosen  is,  so  far  as 
practicable,  one  of  actual  interest  at  the  season  w^en  the  institute 
takes  place. 

The  plan  adopted  is  to  accompany  the  lectures  by  practical  demon- 
stration in  the  vineyard.  Two  or  three  hours  in  the  morning  are 
usually  all  that  are  devoted  to  lectures.  The  afternoon  is  spent  in  the 
vineyards,  where  the  ideas  developed  in  the  lectures  are  put  into 
practice.  An  evening  session  is  sometimes  held  to  discuss  the  work 
of  the  day  or  to  treat  some  subject  unsuited  to  field  demonstration. 

An  attempt  is  always  made  to  adapt  the  instruction  to  the  imme- 
diate needs  of  the  locality  and  season,  and  to  the  time  available.  The 
principal  topics  which  so  far  have  been  taken  up  at  these  vitieultural 
institutes  are  the  following: 

1.  Starting  a  new  vineyard. 

2.  Pruning  table  grapes. 

3.  Pruning  wine  grapes. 

4.  Pruning  raisin  grapes. 

5.  Pruning  young  vines. 

6.  Oidium  of  the  vine  and  methods  of  control. 

7.  The  phylloxera  of  the  vine. 

8.  Resistant  vines. 

9.  Methods  of  grafting. 

10.  New  varieties  of  grapes. 

11.  Fertilization  of  vineyards. 

Another  important  phase  cf  the  vitieultural  activities  of  the 
University  consists  in  an  ever-increasing  correspondence  with  grape- 
growers  and  wine-makers.  Advice  is  given,  suggestions  made,  and, 
where  practicable,  vineyards  and  cellars  are  visited  on  request. 
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Perhaps  the  most  effective  part  of  our  work  at  present  consists  of 
spreading  the  knowledge,  gained  in  the  older  districts  by  veteran 
growers,  among  new  arrivals  and  in  new  districts.  The  repetition  of 
costly  mistakes  is  thus  often  prevented.  More  of  this  work  should  be 
done,  but  the  small  number  of  observers  and  experts  prevents  verj' 
great  expansion  at  present.  Instead  of  two  or  three  trained  viticultur- 
ists,  the  extent  of  California  and  the  magnitude  of  its  industries  require 
a  dozen.  It  is  to  be  desired  that  an  efficient  expert,  trained  in  the 
science  and  practice  of  grape-growing  and  wine-making,  should  be 
stationed  in  every  large  viticultural  section,  ready  to  advise  all  who 
apply.  The  expense  would  be  compensated  a  hundredfold  by  prevent- 
ing the  frequent  repetition  of  many  costly  mistakes.  Easily  avoidable 
loss  of  hundreds  of  thousands  of  dollars  occur  every  year  through 
ignorance  of  the  best  methods  of  pruning,  grafting,  sulf uring,  ferment- 
ing, packing,  ainl  all  the  various  operations  of  the  vineyard  and  cellar. 

Men  suitable  for  such  work  in  California  are  difficult  to  find.  It 
requires  an  amount  of  practical  experience  and  technical  training 
which  few  possess.  These  requirements  must,  moreover,  be  coupled 
with  personal  qualifications  of  industry  and  judgment  that  make  their 
possessors  too  valuable  in  other  pursuits  to  make  it  possible  to  retain 
them  unless  they  can  be  assured  continuous  employment  at  good 
salaries. 

Publicd>tio7is  of  the  Viticultural  Department. — In  the  period  of  three 
years  from  January  1, 1905,  to  December  31, 1907,  ten  bulletins  and  five 
circulars  have  been  published  by  the  Viticultural  Department.  These 
represent  the  principal  portion  of  the  work  which  has  been  so  far 
completed  as  to  be  of  immediate  use  to  growers  and  wine-makers. 
Minor  topics  and  incomplete  investigations  are  discussed  shortly  in 
the  present  bulletin. 

PHYLLOXERA. 

This  vine  disease  is  well  established  now  in  nearly  every  large  grape- 
growing  section,  except  those  of  southern  California.  There  are  still 
large  areas  of  vineyard,  however,  in  the  San  Joaquin  and  Sacramento 
valleys  which  have  thus  far  escaped  the  pest.  The  slowness  with  which 
it  has  spread  in  these  regions  is  remarkable  when  we  compare  it  with 
the  rapidity  with  which  vineyards  were  attacked  and  destroyed  in 
Europe,  and  also  in  Sonoma,  Napa,  Santa  Clara  and  other  of  the  coast 
counties. 

There  are  several  obvious  reasons  which  account  in  part  for  this 
slow  extension.  The  various  grape-growing  districts  are  scattered 
throughout  a  wide  plain,  more  or  less  isolated  from  each  other  by 
miles  of  grain  or  pasture  lands. 
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Many  of  the  vineyards  are  planted  in  sandy  soil,  where  the  progress 
of  the  pest  is  always  slow.  The  natural  power  of  resistance  to  this 
disease  possessed  by  the  Flame  Tokay,  though  not  sufficient  alone  to 
save  it  permanently,  is  no  doubt  a  factor  in  saving  vineyards  of  this 
variety  from  rapid  destruction.  There  seems  some  reason  to  believe 
that  this  variety  imder  special  conditions,  when  growing  in  deep, 
rich  soil,  especially  if  somewhat  sandy,  might  be  kept  sufficiently  vigor- 
ous by  careful  cultivation  and  fertilization  indefinitely.  It  would 
be  unsafe  to  trust  to  this  for  immunity,  however,  unless  the  vineyard 
were  situated  where  it  could,  if  necessary,  be  given  a  winter  sub- 
mersion of  three  or  four  weeks  every  few  years. 

It  is  a  mistake  to  suppose,  however,  that  rich  soil  or  ordinary  irriga- 
tion give  any  practical  degree  of  immunity.  Vineyards  in  the  richest 
and  most  copiously  irrigated  regions  of  the  San  Joaquin  Valley  have 
already  been  destroyed  by  the  pest.  What  the  effect  of  alkaline  soil 
has  in  this  respect  is  as  yet  undetermined. 

When  we  have  made  every  allowance  for  the  known  factors  which 
operate  to  delay  the  spread  of  the  Phylloxera  in  the  great  central 
valleys  of  California,  they  do  not  seem  sufficient  to  completely  account 
for  its  slowness.  Even  the  fact  that  the  vineyards  and  wine-growing 
regions  are  widely  separated  by  fields  where  no  vines  grow  is  insuffi- 
cient to  accoimt  for  the  slow  spread  of  the  insect,  when  we  know  that 
the  winged  form  may  be  transported  by  the  wind  20  or  30  miles  and 
still  infect  the  vine  on  which  it  is  deposited. 

The  most  plausible  theory  seems  to  be  that  the  winged  form  is 
absent  or  extremely  rare  in  the  interior  of  California.  In  fact,  the 
winged  form  is  produced  most  abundantly  on  American  species  of 
vines,  growing  in  cool,  moist  situations,  and  especially  when  rains 
occur  in  June  and  July.  As  such  conditions  never  occur  in  the 
interior  valleys,  it  is  not  strange  that  the  winged  form  should  be  rare. 
No  record  exists  of  winged  individuals  having  been  seen  in  California 
except  in  the  coast  valleys. 

If  this  theory  is  correct,  the  only  means  the  insect  has  of  spreading 
from  one  vineyard  to  another  in  the  great  valleys  is  by  crawling  from 
vine  to  vine  or  by  being  carried  on  cuttings  or  roots.  This  makes  the 
delay  of  the  extension  of  the  pest  by  proper  quarantine  measures  par- 
ticularly useful  and  effective. 

These  measures  are  of  two  kinds — those  which  can  be  carried  out 
by  each  grape-grower  himself,  and  those  which  require  the  enforcement 
of  ordinances  by  quarantine  officers.  The  first  are  as  important  and 
more  generally  practicable  than  the  last. 

If  no  winged  insects  occur  there  is  no  danger  of  introducing  the 
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pest  on  cuttings,  for  these  never  carry  the  root  form.  As  their  absence, 
however,  is  not  proved  anjrwhere,  and  as  cuttings  may  come  from 
regions  where  they  do  exist,  it  is  the  part  of  wisdom  to  disinfect  all 
cuttings  before  planting. 

Disinfection  of  Cvitings. — The  easiest  and  most  effective  metho<l 
for  the  use  of  the  grape-grower  is  by  means  of  bisulfid  of  carbon. 

The  method  of  using  the  bisulfid  is  as  follows:   Place  the  cuttings 
in  a  barrel  or  vat  or  a  box  made  tight  by  means  of  a  thick  coat  of 
paint  or  of  paper  pasted  on  the  inside.    On  top  of  the  cuttings  placi^ 
a  saucer  or  other  shallow  dish,  into  which  to  pour  the  bisulfid  of 
carbon.    An  ordinary  saucer  will  hold  enough  for  a  box  of  27  cubic  feet 
or  a  200-gallon  vat.     For  larger  receptacles  it  is  better  to  use  two 
or  more  saucers.    Deeper  vessels  will  not  do,  as  the  evaporation  is  not 
sufficiently  rapid.     After  pouring  the  bisulfid  into  the  saucer,  cover 
the  box  with  an  oiled  canvas  sheet  or  other  tight-fitting  cover,  and 
allow  to  stand  for  from  forty-five  to  ninety  minutes.     At  the  end 
of  this  time  there  should  be  a  little  of  the  bisulfid  left.    If  it  has  all 
evaporated  this  is  proof  that  insufficient  was  used.    No  flame  lights 
should  be  used,  as  the  liquid  burns  easily  and  the  fumes  form  an 
explosive  mixture  with  the  air.    Lately,  in  Switzerland,  a  cellar  was 
wrecked  and  a  man  killed  by  an  explosion  of  vapors  of  bisulfid  owing 
to  a  neglect  of  this  precaution.    Care  should  be  taken  not  to  spill  any 
of  the  liquid  on  the  cuttings,  as  it  may  kill  them.     It  is  advisable  to 
cut  off  about  half  an  inch  of  the  lower  end  of  the  treated  cuttines 
before  planting,  as  the  vapor  injures  the  open  pith. 

Besides  disinfecting  the  cuttings  in  this  way,  all  the  packing  material 
in  which  they  come  should  be  burnt,  or,  if  valuable,  dipped  in  boiling 
water.  Practically,  it  is  impossible  to  disinfect  rooted  cuttings  by  this 
means  satisfactorily  on  account  of  the  difficulty  of  killing  all  tho 
Phylloxera  without  seriously  injuring  the  vine  roots. 

Disinfection  of  Roots. — For  the  disinfection  of  rooted  vines  dippinir 
in  hot  water  is  recommended  by  the  best  European  authorities.  Tin- 
roots  should  remain  in  water  at  125°P.  tO  130°P.  for  ten  minutes. 
The  same  treatment  may  be  used  for  cuttings.  The  method  has  several 
inconveniences,  however.  Only  small  quantities  can  be  disinfected  at 
one  time,  and  it  requires  great  care  to  see  that,  on  the  one  hand,  the 
heating  is  sufficient  to  kill  the  insects,  and,  on  the  other,  not  sufficient  te 
injure  the  vines.  Experiments  with  this  method  by  the  University 
are  not  promising,  and  many  of  the  rooted  vines  were  killed. 

It  is  probable  that  disinfection  by  means  of  hydrocyanic  gas  ss^ 
practiced  for  nursery  stock  would  be  effective,  but  data  is  lacking  on 
this  point. 
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Delaying  the  Spread  of  Phylloxera. — When  the  Phylloxera  has 
entered  the  vineyard  it  can  not  be  found  until  it  has  increased  suflB- 
ciently  to  Kill  or  seriously  weaken  a  vine.  By  this  time  it  has  usually 
spread  to  at  least  several  neighboring  vines.  It  is  usually  hopeless  to 
attempt  to  eradicate  it  in  this  case  without  digging  up  and  destroying 
a  very  large  number  of  vines,  and  even  in  this  case  there  is  no  assurance 
that  other  infected  spots  do  not  exist.  Something,  and  in  some  cases, 
much,  however,  can  be  done  to  delay  its  spread,  and  the  main  part  of 
a  vineyard  may  often  be  preserved  for  many  years  by  proper  measures. 

The  first  thing  to  be  done  when  infection  is  first  discovered  is  to 
dig  up  all  the  dead  and  weakened  vines  and  a  block  surrounding  them, 
including  at  least  three  rows  of  apparently  healthy  vines  on  all  sides. 

These  vines  should  be  all  burned  on  the  spot  or  piled  up  in  the  center 
of  the  infested  block,  sprayed  with  coal  oil,  and  left  for  several  months 
until  the  dry  summer  air  has  certainly  killed  all  the  insects  on  their 
roots.  A  more  effective  method  is  to  treat  the  infested  area  with 
enough  bisulfid  of  carbon  to  kill  both  the  vines  and  the  Phylloxera. 
This  is  done  by  making  holes  with  a  crowbar  12  inches  deep  every 
18  incjies  over  the  whole  area.  Into  each  hole  is  poured  1^2  ounces 
of  bisulfid  and  the  hole  closed  immediately  with  the  foot.  This  treat- 
ment is  best  applied  in  April  or  May,  aft^r  the  vines  have  started  and 
before  the  ground  becomes  too  dry.  If  any  vines  survive  this  treatment, 
a  new  dose  of  1  ounce  to  the  18  inches  should  be  applied  three  weeks 
later. 

However  carefully  either  of  these  methods  is  carried  out  it  aflPords 
only  temporary  relief.  In  Switzerland,  Algeria,  and  Germany,  where 
such  methods  have  been  applied  with  the  utmost  strictness  and  under 
military  supervision,  the  spread  of  the  pest  has  been  checked  but  not 
stopped. 

In  any  case,  plows  or  cultivators  should  not  pass  through  affected 
spots  in  the  healthy  parts  of  the  vineyard.  Cultivation  is  one  of  the 
most  effective  means  of  carrying  the  root  insects  from  one  part  of  the 
vineyard  to  another. 

Everj''  effort  should  be  made  to  discourage  the  introduction  of 
cuttings,  and  especially  of  roots,  from  infested  to  uninfested  districts. 
Wherever  possible  it  is  best. to  obtain  planting  stock  in  the  immediate 
neighborhood. 

Reestahlishment  of  the  Vineyard, — When  a  vineyard  becomes  thor- 
oughly infested,  that  is,  when  it  contains  several  scattered,  diseased 
spots,  or  when  10%  to  15%  of  the  vines  are  known  to  be  attacked,  it 
is  useless  to  attempt  to  delay  the  pest  by  these  means.     The  only 
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course  to  be  followed  in  this  case  is  to  cultivate  each  block  as  long 
as  it  produces  paying  crops,  and  then  to  dig  it  up  and  replant  it  with 
bench  grafted  resistants.  It  is  very  bad  policy  to  commence  replanting 
single  vines  or  small  areas  each  year  as  they  fail.  A  young  resistant 
planted  among  old  viniferas  never  gets  the  proper  care,  and  has  no 
chance  to  do  its  best.  Where  this  method  is  adopted,  the  vineyard 
finally  becomes  a  mixed  lot  of  vines  of  various  ages  and  of  various 
degrees  of  unprofitableness.  Replanting  should  be  done  in  regular, 
rectangular  blocks. 

Planting  New  Vineyards, — In  planting  a  vineyard  in  new  soil, 
whether  we  should  plant  grafted  resistants  or  viniferas  on  their  own 
roots  is  to  be  determined  by  local  conditions.  If  there  is  great  likelihood 
of  our  vines  being  attacked  before  they  have  borne  two  or  three  crops 
it  would  be  folly  to  plant  anything  but  resistants.  Hundreds  of  acres, 
in  the  aggregate,  which  have  been  planted  in  Phylloxera-infested 
districts  have  died  before  they  ever  produced  a  crop.  On  the  other 
hand,  if  there  is  a  fair  chance  of  the  vineyard  remaining  uninfested 
for  many  years  it  is  often  safe  to  plant  non-resistants,  and  thus  save 
the  $30.00  to  $40.00  per  acre  extra  which  a  resistant  vineyard  will  cost. 

In  the  counties  of  Marin,  Sonoma,  Napa,  Solano,  Contra  Costa, 
Alameda,  Santa  Clara,  Santa  Cruz,  and  San  Mateo,  where  the  Phylloxera 
is  very  generally  distributed,  it  is  throwing  work  away  to  plant  any- 
thing but  resistant  vines.  The  same  is  true  of  those  districts  in  the 
Sacramento  and  San  Joaquin  valleys  where  the  pest  has  obtained  a 
secure  foothold.  In  any  district  it  is  unsafe  to  plant  non-resistants 
anywhere  within  two  or  three  miles  of  an  infested  vineyard. 


RESISTANT  VINES. 

The  demand  for  information  regarding  Phylloxera-resistant  vines 
becomes  every  day  more  pressing.  The  problems  of  the  adaptation  of 
various  stocks  to  various  soils  and  climates,  of  the  suitability  of 
various  combinations  of  stock  and  scion,  and  of  the  best  methods  of 
grafting  have,  therefore,  been  given  as  much  attention  as  possible. 

Rupestris  St.  George. — ^Probably  nine  tenths  of  the  resistant  vines 
being  planted  in  California  at  the  present  time  are  Rupestris  St. 
George.  This  is  undoubtedly  a  most  excellent  stock  for  a  large  portion 
of  the  country.  It  is  giving  its  best  results  in  the  interior  valleys  and 
in  the  warmer  parts  of  the  coast  valleys  and  hillsides.  Numerous  cases 
of  partial  failure,  however,  have  been  noted,  which  make  it  certain 
that  for  many  locations  a  better  stock  is  to  be  found. 
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Most  of  the  cases  of  failure  have  been  reported  from  Sonoma,  Napa, 
and  Santa  Clara  counties.  They  can  nearly  all  be  traced  to  unsuitable 
soil  conditions.  Where  there  is  an  impermeable  subsoil  (bed  rock  or 
compact  clay)  the  St.  George  usually  fails.  Under  such  conditions,  if 
the  soil  is  dry,  the  vines  make  poor  growth;  if  wet,  the  roots  decay 
and  the  vines  die.  A  very  compact  clay  soil,  even  when  deep,  seems 
unsuited  to  this  variety,  at  least  when  grafted  with  certain  varieties, 
such  as  Emperor  and  Cornichon. 

In  some  cases  the  vines  grow  well,  but  the  crops  are, unsatisfactory. 
This  has  been  noted  only  in  rich  valley  soil  of  the  coast  counties  and 
only  with  certain  varieties.  A  similar  condition  has  often  been  noted 
in  Europe,  but  it  is  usually  easily  overcome  by  longer  pruning  and 
diminishes  with  age. 

A  more  serious  defect  has  been  found  in  soihe  of  the  cooler  districts. 
Many  varieties  when  grafted  on  St.  Gteorge  ripen  from  one  to  two 
weeks  later  than  when  grafted  on  Riparia  and  some  other  stocks.  This 
is  due,  probably,  to  the  great  vigor  of  the  stock,  which  keeps  the  vine 
growing  late.  It  is  a  serious  defect  wherever  there  is  difficulty  in 
obtaining  the  desired  amount  of  sugar  in  the  grapes  and  wherever 
late  grapes  are  liable  to  injury  from  the  autumn  rains. 

It  seems  inadvisable,  therefore,  to  plant  St.  George  in  cool  situations, 
on  northerly  slopes  of  the  coast  ranges,  in  localities  close  to  the  coast, 
or  on  shallow,  wet,  very  rich  or  stiff  clay  soils  in  any  locality,  and  to 
use  it  only  on  deep,  permeable  soils  in  tJie  warmer  districts  and 
locations. 

m 

EXPERIMENTS  WITH  VARIOUS  STOCKS. 

Through  the  courtesy  of  Mr.  J.  K.  Moffit  we  have  been  able  to  take 
some  very  interesting  notes  on  resistant  vines  at  an  experiment  plot  in 
his  vineyard  at  St.  Helena,  Napa  County. 

This  plot  was  planted  in  1900,  under  the  direction  of  the  Experiment 
Station,  with  the  resistant  stocks  and  bench  grafts  which  served  for 
the  experiments  detailed  in  Bulletin  127.  Since  that  time  it  has  been 
looked  after  by  Mr.  B.  Bruck,  the  manager  of  the  vineyard.  The  fol- 
lowing is  a  summary  of  the  notes  taken  in  1905. 

Three  rows  of  25  vines  each  were  planted  with  various  varieties  of 
bench  grafts;  in  one  row  the  stock  being  Rupestris  St.  George,  in 
another  Riparia  Gloire,  and  in  the  third  Riparia  Grande  Glabre.  In 
most  cases  there  were  two  vines  of  each  variety  on  the  same  stock,  in 
some  cases  three,  and  in  some  only  one.  The  results  are,  therefore,  not 
quite  so  convincing  as  if  they  had  been  made  on  a  larger  scale : 
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Beneh  Grafted  Vines.    Planted  in  1900. 
Notes  taken  in  1905. 


Scion. 


Stock. 


Orowth  In 
May. 


Kleiiiberger 

Kleinl)erger 

Sultana 

Sultana.- 

Blue  Portuguese 

Burger 

i'inot  (Misinion'y 
Pinot  Chanlon'y 

Seniillon 

Palomino. 

Valdept*n«s.- 

Vald«'|»eflas 

Gros  Maiisenc--- 

Gros  MHiiaenc 

FoUe  blunchc  ... 

Fresa _ 

Frc^a _- 

MarMiiniie 

Marianne 

Marsainie 

VernHCC'ia 

Vernaccia  .  

Vernacrift 

Ooniiciion __ 

Gomiclioii 

Aranioii 

Mataro 

Moiirisco  preto-- 

Hua8co._ ___ 

Snltatnna  -_ 

Verdnt 

Barbera  .__ 

Beba 

Mantuo 

Franken  Kie*l.-_ 
Alicante  B  »us.  -. 
Perruno  __ _ 


Rip.  gloire 

Si.  Gforpe 

Rip.  gl(»ire 

St.  George 

Rip.  gloire 

Rip.  gloire 

Rij).  gloire 

St.  George 

Rip.  gloire 

St.  George 

Rip.  gloire 

8i.  George 

Rip.  gloire 

Rip.gr.  glabro 

Rip.  gloire 

Rip.  gloire* 

Ri|>.  gr.  ghibre 

Rip.  gloire 

Ril>.  gr.  ghibre 

St.  George 

Rip.  gloire 

Rip.  gr.glabre 

St.  George 

Rip.  gr.  glabre 

St.  George 

Rip.  gr.glabre 
Rip.  gr.glabre 
Rip.  gr.glabre 
Rip.  gr.  glabre 
Rip.  gr.glabre 
Rip.gr  glabre 

St.  George 

St.  George 

St.  George 

St.  George 

St.  George 

St.  George 


Heavy 
Heavy 
Sirong 

Strong 
Fair  .. 


Fair.- 

Very  strong. 

Sirong 

Very  strong- 
Very  str  iig 
Very  strong- 
Fair  - 

Strong 

Strong 

Fair 

Strong 

Strong 

Strong- 

Fair  - 

Strong 

;  Very  sirong. 

I  Sirong 

I  Fair  .. 

Very  strong. 
Sirong 

,  Wealc 

Very  strong- 

I  air 

Very  strong. 
Very  strong. 
V«ry  strong. 
Very  strong. 
Very  j*troiig. 
Very  strong. 
Very  :<trong. 
Very  strong. 


Crop. 

Remarks. 

Poor 

Much  broken  by  wind. 

None 

Nearly  all  canes  blown  off. 

Good. 

Berries  very  large. 

Fair 

Berries  smaller  than  on  Rip. 

Good. 

Very  large 

23  pounds  to  one  vine. 

Go«ia. 

Fair. 

I^rge. 

La  rge. 

Very  large 

22  pounds  to  one  vine. 

Poor. 

Heavy. 

Fair. 

Very  large 

26.5  pounds  to  one  vine. 

Fair. 

Fair. 

hair. 

Large. 

1 

Fair. 

l^arge. 

Fair. 

Fair. 

Pair. 

Good. 

Gooii 

22.5  pounds  to  one  vine. 

Go«>d. 

Fair. 

t 

Fair  _..:.. 

Much  coulure. 

Poor. 

Good. 

Large. 

G.»o<i 

Berries  very  small. 

Kair 

!  Berries  very  small. 

Small 

Much  coulure. 

Very  large. 

I^rge. 

1 
i 

In  a  general  way,  ali  the  varieties  on  all  stocks  looked  sufficiently 
vigorous,  with  the  exeeptiori  of  the  Mataro  on  Riparia  Grande  Glabre. 
The  vines  on  St.  George  were  nearly  alwaj's  more  vigorous  than  those 
on  Riparia.  Of  the  two  Riparias  the  Grande  Glabre  seemed  a  little 
the  more  vigorous.  The  relative  standing  of  the  three  stocks  with 
regard  to  vigor  is  indicyited  in  the  following  summary: 


Comparison  of  Vigor  of  Vine  on  Various  Stocks. 


Vigor. 


Very  strong. 

Strong 

Fair 

Weak - 


Number  of  Varieties  on— 


Riparia 

(iloire 


2 
5 
4 
0 


Ripnria 
Grande  Glabre. 


5 

2 
I 


St.  George. 


11 

9 


1 
0 
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The  only  variety  which  looked  very  weak  was  the  Mataro  on  Rip. 
Grande  Glabre.  This  corresponds  with  European  experience  where  it  is 
recommended  to  graft  this  variety  only  on  vinif era  X  American  hybrids, 
such  as  Araraon  X  Rupestris  No.  1  and  MourvSdre  X  Rupestris  1202. 
Where  the  growth  is  marked  **fair''  the  slight  lack  of  vigor  could 
generally  be  ascribed  in  part  to  the  heavy  crop.  Exceptions  to  this 
are  the  Comichon  and  Huasco  (Muscat  of  Alexandria),  which  not 
only  lacked  vigor  but  also  crop  on  Riparia. 

The  bearing  on  the  various  stocks  may  be  compared  in  the  same 
way  in  the  following  summary: 

Comparison  of  Crops  on  Various  Stocks. 


Cbop. 


Number  of  Varieties  on— 


Riparia 
Gloire. 


Riparia 
Grande  Glabre. 


St.  George. 


Very  large 

Large 

Good 

Fair 

Small 


4 
2 
3 
2 
1 


0 

1 

1 

3 

3 

2 

6 

5 

1 

3 

This  is  hardly  a  fair  comparison,  for  the  reason  that  in  most  cases 
the  same  variety  was  not  grafted  on  all  three  stocks.  In  all  cases, 
however,  where  the  same  variety  was  grafted  on  both  Riparia  and 
Rupestris  St.  George,  with  the  exception  of  the  Cornichon  and  Fresa, 
the  vines  on  Riparia  had  larger  crops.  This  is  shown  by  the  following 
comparison : 


Comparison  of  Crops  on  Riparia  and  Rupestris. 


Variety. 


Crop  of  Vines  on— 


Riparia. 


RupeBtrls 
St.  George. 


Kleinberger ^-- 

Sultana 

Chanionay 

ValHepeAas -  _     

Oros  Mansenc _.- ;  Heavy 

Fresa ,  Fair 


Poor 

Good 

Good 

Very  large 


Marfan  ne- 
Vernaccia. 
Goniichon 


Fair  to  large 
Fair  to  large 
Fair __. 


None. 

Fair. 

Fair. 

P<tor. 

Fair. 

Fair. 

Fair. 

Fair. 

Good. 


It  should  be  noted  that  all  varieties  indiscriminately  were  pruned 
short.  If  those  which  need  long  pruning  when  ungrafted  had  been 
pruned  long,  the  showing  would  undoubtedly  have  been  more  favorable 
to  the  St.  George.  It  is  a  very  valuable  characteristic  of  the  Riparia, 
however,  that  it  enables  us  to  obtain  good  crops  with  short  pruning 
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from  varieties  which  on  their  own  roots  require  long  pruning.  This  is 
exenfplified  in  table  on  page  124  by  the  fact  that  of  eleven  varieties  which 
ordinarily  require  long  pruning  eight  varieties  bore  good  crops  with 
short  pruning  when  grafted  on  Biparia ;  of  seven  long-pruning  varieties 
grafted  on  St.  George,  only  one  bore  good  crops  when  pruned  short. 
This  was  especially  noticeable  with  the  Valdepenas  and  Gros  Mansenc, 
which  bore  very  fine  crops  on  Biparia  Gloire  and  very  little  on  St. 
George. 

The  only  long-pruning  variety  which  bore  well  on  St.  George  was 
the  Barbera.  Of  the  short  pruning  varieties  the  following  bore  well 
on  St.  George:  Palomino,  Alicante  Bouschet,  Perruno,  and  Comichon. 

The  quality  of  the  grapes  was  in  nearly  all  cases,  where  a  comparison 
was  possible,  better  on  Biparia  stock  than  on  St.  George.  The  grapes 
were  larger  and  sweeter.  The  higher  sugar  content  was,  moreover, 
usually  accompanied  by  higher  acidity,  showing  that  the  grapes  were 
better  developed.  The  following  table  includes  varieties  which  were 
bearing  on  both  Biparia  and  St.  George,  and  shows  very  clearly  the 
superiority  of  the  former  stock  in  regard  to  the  quality  of  the  must  : 


Analysis  of  Grapes  from  Grafted  Vines. 

St.  Helena  Plot.    October  6. 1906. 


Scion. 


Valdepeftaa 

Valdepeflas.  - 

Zinfandel 

Zinfandel  .  __ 

Araraon 

Mouri««co  preto 

Blue  Portuguese 

Mataro 

Gros  Mansenc 

Gros  Mansenc 

Fresa 

Fresa ... 

Alicante  Bouschet... 

Barbera 

Marsanne 

Marsanne 

Marsanne 

Ghardonay 

Ghardonfly 

Semillon  ._-  

Huasco 

Palomino 

Palomino.-   

Kleinberger 

Perruno 

Franken  Riesling  ... 

Sultana 

Sultana 

Mantuo 

Beba  _ .- 

Cornichon  

Oornichon 


Stock. 


Sugar 


Rip.  gloire 

St.  George 

Rip.  gloire 

St.  George 

Rip.  gr.  glabre. 
Rip.  gr.  glabre. 

Rip.  gloire 

Rip.  gr.  giabre. 
Rip.  gr.  glabre. 

RiJ).  gloire 

Kip.  gr.  glabre. 

Rij).  gloire 

St.  George 

St.  George 

Rip.  gr.  glabre. 

Rip.  gloire 

St.  George i 

Rip.  gloire ' 

Rip.  gr.  glabre. -j 

Rip.  gloire ! 

Rip.  gr.  glabre.. I 

St.  George ' 

St.  Georpe ' 

Rip.  gloire. | 

St.  George , 

St.  George 

St.  George _ 

Rip.  gloire 

Si.  George  _ 

Rip.  gr.  glabre -- 
Rip.  gr.  glabre -- 
St.  George 


27.6 
23.6 
26.6 
24.0 
18.2 
23.0 
32.2 
19.0 
26.7 
24.1 
24.0 
26.6 
18.2 
26.1 
25.0 
23.3 
21.6 
26.0 
22.8 
26.6 
27.1 
26.6 
29.0 
22.6 
23.4 
26.6 
24.7 
24.0 
27.1 
20.3 
20.3 
18.4 


Remarks. 


.65 
.66 
.92 

.86 
.96 
.66 
.63 
.76 
1.12 
1.20 
.83 
.92 
.86 
.87 
.67 
.50 
.62 
.60 
.87 
.68 
.64 
.56 
.46 
1.12 
.47 
.69 
.75 
.75 
.39 
.41 
.77 
.65 


'  Very  ripe,  a  few  grapes  shriveled. 
;  Crop  very  small. 

Many  dried  grapes. 
Grapes  smalffor  Aramon. 

Much  overripe. 


Many  small  grapes. 
Grapes  very  small. 

Grapes  very  fine. 
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Comparison  of  Composition  of  Grapes  on  RIparia  and  St. 

Goorffo. 

Stock. 

Variety. 

Riparla  Gioire. 

RLparia  Grande 
Glabre. 

St.  George. 

ValdeDefias  . 

•  Sugar. 
27.5 
26.5 
24.1 
25.6 
27.5 
23.3 
25.0 
24.0 

Acid. 
.65 
.92 

1.20 
.92 
.84 
.50 
.60 
.75 

Sugar. 

Acid. 

Sugar. 
23.5 
24.0 

Acid. 
.56 

Zinfandel 

.85 

Qros  Mansenc                   

26.7 
24.0 
27.6 
25.0 
22.8 

1.12 
.83 
.92 
.67 

.87 

Fresa 

Vernaccia 

Marsaniie 

'24.2 
216 

.61 
.62 

Ghardonav    -  -  

Sultana -- 

24.7 
18.4 

.76 

Gornichon ._  

20.3 

.77 

.65 

. 

Mean 

25.4 

.80 

24.4 

.86 

22.7 

.67 

These  observations  warn  us  that  we  should  hot  hastily  reject  the 
Riparla  as  a  stock.  While  there  have  been  many  failures  on  Riparia, 
these  failures  can  be  traced  to  lack  of  selection  of  the  proper  kind 
of  Riparia  and  to  the  planting  of  Riparia  on  unsuitable  soil.  If  we 
plant  Riparia  Gioire  on  rich,  deep,  loose,  moist  but  well-drained  soil, 
especially  in  the  cooler  districts,  and  avoid  overbearing  by  too  long 
pruning,  we  will  probably  obtain  better  results  than  by  planting 
Rupestiis  St.  George  under  the  same  conditions. 

Zinfandel. — ^A  very  interesting  part  of  the  plot  is  a  series  of  rows  of 
different  stocks  field-grafted  in  1900  with  Zinfandel.  Each  row  con- 
sisted of  about  20  vines.  A  summary  of  the  notes  taken  is  given  in 
the  following  table : 

Notes  on  Zlnfttndel  Grafted  on  Various  Stoeks. 
Vines  5  years  from  gprafting.    1905.    St.  Helena. 


Stock. 


Growth. 


May. 


Rnpestris  Martin 

1011* - 

Rnpestris  St.  George .. 

8309 

101»* 

Viala 

Riparia  Qloirc- — 

Solonis 

Rnpestris  Mission 

Manson 

Riparia  G  rand  f  G  labre 


Vigorous. 
Vigorous. 

Vigorous- 

Good 

Vigorous- 
Uneven  - - 
Strong.-- 
Weak—- 

Fair 

Strong. -- 


Aug. 


Good. 

Fair  - 

Good- 

Fair  . 
Fair  . 

Weak 


Fair 
Fair 


Sept. 


Strong 


Crop. 


Remarks. 


Strong 
Strong 


Fair  -. 
Fair  _. 
Fair  .. 
Fair  .. 
Good. 
Fair  . 


Lar«e. 
Good- 
Good- . 

Heavy 
Heavy 


Fair  _. 

Good-. 

Large. 

Good. 
_.  Good. 
.  Fair. 


Looked  a  little  weak  in 
August,  but  recovered. 

Sugar  24.0,  acid  .86,  many 
dried  grapes. 

More  vigorous  than  3309,  less 

than  St.  George. 
Vines  all  weakly. 
Sugar  26.5,  acid  .92. 
Growth  uneven. 


It  is  encouraging  to  find  that  our  principal  wine  grape  has  given 
good  results  on  all  the  principal  stocks.  The  vigor  and  bearing  of 
the  vines  on  Riparia  X  Rupestris  3309  and  101"  Were  particularly  fine. 
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Mondeuse, — One  of  the  rows  of  this  variety  is  grafted  on  Riparia 
Grande  Glabre  and  is  very  vigorous  and  bearing  good  crops.  About 
600  vines  of  the  same  variety  are  grafted  on  St.  George  and  are  even 
more  vigorous,  but  the  crop  is  uneven.  Owing  to  the  vigor  of  the 
growth  many  canes  were  broken  by  the.  wind  in  the  spring,  which 
probably  accounts  for  the  variations  in  bearing.  All  the  vines  show 
n  considerable  amount  of  coulure. 

Semillon  grafted  on  St.  George  made  good  growth,  but  the  crop 
was  unsatisfactory  and  much  coulured. 

Ferrara  on  St.  George  (about  75*  vines)  showed  excellent  growth, 
but  only  a  medium  crop  and  much  coulure. 

Tokay  on  St.  George  (50  vines)  was  excellent.  The  vines  were  ex- 
tremely vigorous  and  the  crop  good.  The  bunches  were  not  compact, 
but  \vere  well  filled.  The  tendency  of  the  stock  to  produce  coulure  in 
this  case  had  resulted  simply  in  a  thinning  of  the  berries,  which  was 
an  advantage. 

St.  Macaire  on  St.  George  has  done  very  well,  being  vigorous,  and 
producing  good  crops  with  short  pruning. 

Bench  Grafts  and  Field  Grafts. — In  starting  this  experiment  plot 
some  of  the  rows  were  planted  with  bench  grafts  and  the  others  with 
rooted  resistants,  which  were  field-grafted  the  following  year.  This 
gives  us  a  good  comparison  of  the  two  methods  as  regards  the  securing 
of  a  good  stand. 

Comparison  of  Bench  Grafting  and  Field  Grafting. 

e.rtot.  No  Growing  No  Failed  by 

^^^^^^-  5th  Year.  5th  Year. 

Field  Grafting  (Zinfandt'l)— 

RnpestrisSt.  George 39  =  68%  18  =  32% 

Riparia  X  Rupestris  330SK-       .        .  36  =  72%  13  =  28% 

Riparia  X  Rupestris  U)l»*    _  42  =  84%  8=16% 

Rupestris  Martin- _ .  2H  =  55%  21  =  45% 

Vialla 16  =  70%  7  =  30% 

Total _-159  =  70%  67  =  30% 

n»«rr,<T  r^oAiM.T^.^  No.  Growing  No.  Failed  by 

Bench  GRAFTI^G--  e^h  Year.  6th  Year. 

Mondeuse  on  St.  George ..     6(K)  =  98j^  14=    3V 

Tokay  on  St.  Gcorpe ._" 48  =  96%  2=4% 

Ferrara  on  St  George 70  .-=  93%  5=    7% 

Total ...-  718  =  97%  21  =    3% 

As  all  those  vines  were  grrowing  close  together  on  the  same  kind  of 
soil,  and  under  the  same  management,  the  comparison  speaks  eloquently 
in  favor  of  bench  grafts  as  a  means  of  obtaining  a  perfect  ** stand.'' 
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EXPERIENCE  OF  GROWERS.     WINE  GRAPES. 

An  attempt  has  been  made  to  collect  the  experience  with  various 
resistant  vines  of  growers  in  various  sections.  The  experience  of  the 
older  vineyards  is  of  little  use,  and,  in  fact,  apt  to  be  misleading,  as 
they  were  nearly  all  grafted  on  unselected  Riparia  and  Rupestris.  The. 
stocks  in  the  newer  resistant  vineyards  are  nearly  all  Rupestris  St. 
George  and  Lenoir,  so  that  the  data  for  comparison  are  meagre.  Some 
of  the  reports  received,  however,  are  interesting  and  are  given  here. 

NAPA  COUNTY. 

B.  Bruck,  St.  Helena. 

vigor.  Crop. 

Zinfandel  on  St.  George,  7  years  old,  red,  clay,  hill  soil  ...Good  Fair 

Zinfandel  on  Lenoir,  8  years  old,  red,  clay,  hill  soil Good  Fair 

Burger  on  St.  George,  9  years  old,  rich,  dry  soil Good  Large 

Palomino  on  Lenoir,  9  years  old,  rich  loam _ Good  Good 

Carignane  on  Lenoir,  8  years  old,  rich  loam _ Fine  Fine 

Sauvignon  vert  on  Riparia,  14  years  old,  rich  loam Fine  Fine 

Sauvignon  vert  on  St.  George,  5  years  old,  rich  loam Fine  Fair 

Johannisberger  on  Riparia,  10-14  years  old,  loamy  soil Fine  Fair 

Johannisberger  on  St.  George,  6  years  old  _._ Strong  Poor 

Tokay  on  St.  George,  7  years  old,  heavy  soil Good  Fair 

Tokay  on  Lenoir,  8  years  old ,  gravelly  soil _ Fair  Fair 

Muscat  on  Lenoir,  8  years  old,  dry,  gravelly Weak  Good 

The  vineyard  to  which  these  notes  refer  is  the  same  as  that  in  which 
the  experiment  plot,  reported  on  above,  is  situated.  The  results  cor- 
roborate these  of  the  plot.  The  crops  of  varieties  grafted  on  St.  George 
vary  from  poor  to  fair,  with  the  exception  of  the  Burger,  whose  natural 
tendency  to  heavy  bearing  has  here  been  retained  when  grafted  on 
St.  George. 

J.  H.  Wheeler,  St.  Helena. 

Zinfandel  on  St.  George,  1-8  years  old Vigorous  and  satisfactory. 

Zinfandel  on  Lenoir,  1-18  years  old Vigorous  and  satisfactory. 

Zinfandel  on  Riparia Poor,  gradually  dying. 

Burger  on  Lenoir,  1-12  years  old Very  vigorous,  good  crops. 

Muscat  on  Lenoir,  10  years  old Fair. 

Mr.  Wheeler  states  that  all  varieties  grafted  on  Lenoir  yield  about 
one  half  the  crop  which  they  formerly  did  when  growing  on  their  own 
roots,  but  that  the  crops  are  regular.  The  same  varieties  grafted  on 
St.  George  yield  from  one  half  to  two  thirds  the  crops  formerly  obtained 
before  the  advent  of  Phylloxera.  This  report  is  sufficient  to  condemn 
both  stocks  for  this  vineyard,  as  the  experience  in  Europe  is  that 
whenever  a  stock  suitable  to  the  variety  of  scion  and  the  nature  of 
climate  and  soil  is  used,  the  crop  of  grafted  vines  is  always  larger  than 
that  of  vines  on  their  own  roots.  There  can  be  little  doubt  that  the 
Riparia  X  Rupestris  hybrids  would  give  better  results  in  this  vineyard. 
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Mr.  Wheeler  states  further  that  Lenoir  gives  late  ripening  and 
low  sugar  with  all  varieties,  that  the  same  varieties  on  St.  (Jeorge 
ripen  about  two  weeks  earlier  and  attain  from  1%  to  3%  more  sugar. 
These  varieties  on  Biparia  ripen  still  earlier  (1  to  2  weeks)  and  attain 
1%  to  2%  more  sugar  th^n  on  St.  George.  This  corroborates  the 
experience  on  the  St.  Helena  plot. 

Crabb's  Black  Burgundy  (Refosco)  and  Petite  Sirah  are  said  to 
fail  occasionally  on  St.  George,  but  a  second  graft  on  the  same  stock 
usually  takes.  This  simply  indicates  a  slight  diflSculty  in  grafting, 
and  not  necessarily  any  lack  of  aflftnity. 

Fred  8,  Ewer,  Rutherford. 

Mr.  Ewer  finds  the  Lenoir  a  very  satisfactory  stock,  as  is  shown 
by  the  following  extract  from  a  letter  which  he  kindly  wrote: 

I  would  like  to  say,  on  the  start,  that  my  knowledge  of  the  different  resistant 
stocks  (except  Lenoir)  is  so  limited  that  I  shall  not  attempt  to  say  much  about  any 
other  than  the  Lenoir. 

I  have  tried  only  three  different  resistants  in  all,  Riparia,  Rupestris  St.  Geor^. 
and  Lenoir,  and  all  grafting  on  same  was  field  work,  as  I  have  never  been  a  believer 
in  bench  work  for  our  place,  believing  we  could  get  a  vineyard  quicker  with  the  field 
grafting,  and  the  little  bench  grafting  I  have  done  has  proved  it  to  my  entire 
satisfaction. 

The  Riparia  was  a  total  failure  with  us  at  Rutherford,  and  a  partial  success  at 
our  small  vineyard  at  St  Helena.  We  planted  3,000  Rupestris  in  vineyard,  and 
grafted  them  at  one  year  old,  and  only  got  a  stand  of  30%,  w^here  with  the  Lenoir 
we  nearly  always  got  from  90%  to  95%  of  a  stand,  so  you  can  easily  see  why  I 
favor  the  Lenoir. 

Under  certain  conditions,  such  as  soil,  climate,  moisture,  etc.,  I  am  inclined  to 
think,  from  the  experience  of  others,  that  the  Rupestris  is  better  than  the  Lenoir, 
but  not  for  our  place. 

My  preference  for  the  Lenoir,  summed  up  briefly,  is  as  follows,  viz. :  Vigorous 
growers,  ease  of  taking  the  graft,  fine  union,  and  few,  if  any,  suckers,  if  properly 
prepared  before  planting. 

I  will  say  that  as  regards  the  bearing  of  the  different  varieties  on  resistant  stock. 
I  believe  we  get  a  better  crop  and  more  sugar  now  than  we  used  to  on  the  vinifera ; 
that  is  to  say,  on  all  varieties  we  have,  such  as  Ohas.  Font,  Golden  Chasselas. 
Semillon,  Sauvignon  vert,  Traminer,  Burger  of  the  white  varieties,  and  Crabb's 
Black  Burgundy,  Alicante  Bouschet,  Petite  Sirah,  Beclan,  and  a  few  Zinfandel 
of  the  reds. 

I  have  Petite  Sirah  grafted  on  Lenoir  fourteen  years  old,  and  growing  strong  and 
vigorous,  and  bearing  good  crops  every  year.  I  wish  you  could  see  the  crop  of 
grapes  on  them  now ;  it  looks  like  eight  tons  to  the  acre. 

I  believe  I  am  the  only  person  in  this  county  who  has  grafted  any  Muscat  on 
Lenoir,  and  my  foreman  said  the  other  day  there  were  more  grapes  on  the  vines 
than  leaves,  showing  that  the  Muscat  will  do  well  on  Lenoir;  they  are  now  eight 
years  old  and  doing  well. 

It  should  be  noted  that  the  soil  of  Mr.  Ewer's  vineyard  is  verj- 
deep,  rich,  and  liable  to  become  very  wet  in  the  winter.  These  con- 
ditions are  very  favorable  to  the  growth  of  new  roots,  and,  to 
some  extent,  unfavorable  to  the  Phylloxera.  This  is  shown  by  the  fact 
that  some  Zinfandel  vines,  on  their  own  roots,  are  still  bearing  good 


BUIXETII^  197.  GRAPE    CULTURE    IN    CALIFORNIA.  131 

crops,  though  they  have  been  infested  with  Phylloxera  for  ten  years  or 
more.  Under  such  conditions,  the  low  resistance  of  the  Lenoir  is 
sufficient.  It  would  be  unsafe  to  conclude  from  this  that  Lenoir  would 
be  sufficiently  resistant  in  other  soils  and  under  other  conditions. 

The  failure  of  Riparia,  noted  both  by  Mr.  Ewer  and  by  Mr.  Wheeler, 
is  in  part  due  no  doubt  to  the  use  of  unselected  stock.  If  Biparia 
Gloire  had  been  used  it  is  probable  that  very  different  results  would 
have  been  obtained. 


•  X 


6.  de  Latour,  Rutherford. 

Vigor.  Crop. 

Zinfandel  on  St.  George,  6  years  old,  gravelly  sml Not  good  3  tons 

Barger  on  St.  George,  5  years  old,  gravelly  soil Very  good  6  tons 

Alicante  Bouschet  on  St.  George,  5  years  old,  gravelly  soil. Good  4  tons 

Palomino  on  St.  George,  5  years  old,  gravelly  soil Very  good  2  tons 

Sauvignon  vert  on  St.  George,  5  years  old,  gravelly  soil Very  good  2  tons 

Green  Hungarian  on  St.  George,  5  years  old,  gravelly  soil. Very  good  5  tons 

Petite  Sirah  on  St.  George,  gravelly  soil Weak  Good 

Grand  Noir  on  St.  George,  3  years  old,  gravelly  soil Good  H  tons 

Mr.  de  Latour  states  further  **•  •  ♦  it  seems  that  Zinfandel  does 
not  succeed  very  well  on  St.  Gteorge;  the  union  with  Petite  Sirah 
seems  defective  also.  The  Biparia  X  Bupestris  3309  seems  to  be  still 
better  than  the  Rupestris  St.  George." 

SONOMA   COUNTY. 

L.  Jiisti,  Olen  Ellen, 

Reports  that  all  the  varieties  of  wine  grapes  in  his  district  have 
grown  vigorously  and  borne  good  crops  on  Lenoir,  with  the  exception 
of  the  Petite  Sirah,  which  sometimes  fails.  AHcante  Bouschet  and 
Burger  do  particularly  well. 

K.  Nagasawa,  Santa  Rosa. 

Zinfandel  on  St.  George,  5  years  old,  on  light  ashy  soil,  becoming 
very  hard  in  summer,  are  very  vigorous  and  yield  very  well.  Alicante 
Bouschet,  Beclan  and  Muscadelle  du  Bordelais  on  the  same  stock  are 
doing  well,  though  too  young  to  bear  yet. 

SAN  JOAQUIN   COUNTY. 

F,  and  F.  A,  Arnold,  Stockton, 

Nature  of  soil:  24  acres — 3  parts  adobe  and  1  part  river  sand  and 
slickens ;  3  to  6  feet  deep ;  no  overflow  for  years ;  no  irrigation.  Plowed 
12  inches  deep  before  planting  cuttings;  field  grafting.  Burger  and 
Mission  doing  well  on  Bupestris  St.  George,  Biparia  Gloire,  Biparia 
Grande  Glabre,  and  Biparia  X  Bupestris  hybrids. 
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SANTA  CLARA  COUNTY. 

Paul  Masson,  San  Jose. 

Zinfandel  on  Rupestris  St.  George,  6  years  old,  satisfactory,  good 
unions,  healthy  looking,  but  do  not  bear  abundantly. 

Burger  on  Rupestris  St.  (Jeorge,  4  to  7  years  old,  field  grafted;  bad. 
Poor  success  from  beginning,  many  dying  every  year,  apparently 
from  poor  unions  and  lack  of  affinity.  Same  results  on  sandy,  deep, 
rich  gravelly  and  rich  loamy  soils. 

Carignane  and  Pinot,  11  years  old,  planted  on  special  soil,  are 
doing  well. 

**I  have  quite  a  few  acres  of  11-year-old  vines  grafted  on  Rupestris 
St.  George,  including  the  following  varieties:  Carignane  Mondeuse, 
Alicante  Bouschet,  Aramon,  Grand  Noir,  Durif,  Grenache,  Pinot. 
Semillon,  Sauvignon  vert,  FoUe  blanche,  Colombar,  Pinot  blanc.  These 
are  all  doing  very  well,  and,  if  anything,  more  vigorous  and  prolific 
than  ungrafted  vines  of  the  same  age.  Carignane  and  Grenache,  12 
years  old  on  St.  George,  have  never  failed  to  give  a  large  crop,  and 
Aramon  also  seems  very  prolific. ' ' 

Mataro  (grafted)  is  not  very  satisfactory;  it  bears  heavily,  but 
many  die  during  the  hot  summer. 

Thos.  Casalegno,  Evergreen. 

Zinfandel  on  St.  George,  vigorous;  coulures. 

Mondeuse  on  Riparia,  fair  vigor  and  crop. 

St.  Macaire  on  Riparia,  9  years  old,  rocky  soil,  light  growth,  fair  crop. 

Carignane  on  Riparia,  10  years  old,  good  growth  and  crop. 

Carignane  on  St.  George,  10  years  old,  clay  soil,  good  growth  and  crop. 

Carignane  on  St.  George,  10  years  old,  gravel  soil,  good  growth,  but 
coulures. 

Mataro  on  St.  George,  7  years  old,  coulures. 

Mataro  on  Riparia,  good  growth  and  crop. 

Alicante  Bouschet  on  St.  George,  5  years  old,  strong  growth,  coulures. 

Palomino  on  St.  George,  7  years  old,  clay  loam,  good  growth  and  crop. 

Chasselas  on  St.  George,  7  years  old,  clay  loam,  good  growth  and  crop. 

ALAMEDA  COUNTY. 

Qrau  cfe  Werner,  Irving  ton. 
Tannat  on  Lenoir,  13  years  old,  healthy  growth,  but  very  light  cmp. 

SANTA  CRUZ  COUNTY. 

E.  E.  Meyer,  Wrights. 

Valdepenas,  7  years  old,  and  Green  Hungarian,  6  years  old,  grafted 
on  St.  George,  are  growing  vigorously,  but  the  crops  are  not  altogether 

--^Msfactory. 
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Summary  of  Reports  fk*om  Growers. 

Variety. 

Vigor. 

Crop. 

Zmfandel  on  8t.  Georee 

Good  5 

_..|  Poor  1 

Goodl 

Fair  4 

Zinfandel  on  Rioaria- -  .  .. 

,  Poor  1 

Zinfandel  on  Lenoir 

Good  2 
Good  3 
Good  2 
Good  1 
Good  3 
Good  1 
Good  1 
Good  1 
Goodl 

1 

Fair  2 
Fair  1 

Carienane  on  St.  Georee 

Good  2 

Carisnaiie  on  Rioaria 

'  Good  2 

Carienane  on  Lenoir 

Good  1 
Good  1 
Goodl 
Good  2 
Goodl 
Good  1 

Alicante  Bouschet  on  St.  George- 
Alicante  Bouschet  on  Lenoir 

Fair  1 

I"!!'"]    Poor'i" 
Poor  2 

Petite  Sirah  on  St.  George 

Petite  Sirah  on  Lenoir 

Fair  1 

Mondeuse  on  St.  Georee 

Vairi            """ 

Mondeuse  on  Rioaria    

Fairl 

St.  Macaire  on  St.  George 

St.  Macaire  on  Riparia  -       .     _     . 

Goodl 

Fair  i  '         '  " 

Good  1 

Fair  1 
Fair  1 

Valdepefiason  St.  George 

Durif  on  St.  Georee 

Good  1 
Goodl 

.".V.     :  Poor  i 

Good  1 
Goodl 
Good  1 
Good  2 
Good  2 
Good  2 
Good  2 

Mataro  on  St.  Georee -.  

Fair  1 

Mataro on  Riparia _.  

Goodl 
Gond  2 
Good  2 
Good  2 
Good  2 
Good  1 
Goodl 
Good  1 
Good  1 
Good  3 
Good  1 
Good  1 
Good  1 
Good  2 

_     .         1 
1  Poor  1 

1 

Bureer  on  St.  Georee-     

Burger  on  Lenoir 

Palomino  on  St.  Georee 

Poor  I 

Palomino  on  Lenoir 

Johannisberg  Riesl.  on  St.  George 
Johannisberg  Riesl.  on  Riparia  .. 
Seniillon  on  St.  Georee 

Poor  1 

Fair  1 

1 

—  — --!•   —   —  --     -— 

• 
1 

Goodl 
Goodl 
Good  1 
Good  1 
Goodl 

Semillon  on  Lenoir 

Colombar  on  St.  George 

Colombar  on  Riparia.. 

Fair  1 

Poor  1 

Colombar  on  Lenoir..  ..    .. 

Green  Hungarian  on  St.  George.. 
Grenacheon  St.  George  _ 

1 

Fair  1 

1 
1 

1 

Goodl 

STOCKS  FOR  THE  FRESNO  REGION. 

In  1903  five  plots  of  resistant  vines  were  planted  in  the  neighborhood 
of  Fresno  on  land  kindly  placed  at  our  disposal  for  that  purpose  by 
various  growers. 

The  great  importance  of  the  raisin  and  wine  industries  in  the  upper 
San  Joaquin  Valley,  and  the  special  climatic  and  soil  conditions  of 
that  region,  make  it  very  necessary  that  we  should,  as  soon  as  possible, 
obtain  some  reliable  information  regarding  stocks  that  will  succeed 
there.  European  experience  can  be  relied  on  less  in  this  region  than 
in  the  coast  valleys.  No  part  of  France  resembles  the  San  Joaquin 
Valley,  and  in  the  parts  of  Spain  which  show  the  most  nearly  similar 
conditions  the  problems  of  resistant  stocks  are  hardly  more  advanced 
than  in  California. 

The  five  plots  were  planted  primarily  to  determine  the  vigor  of  the 
most  promising  stocks  in  the  region,  and  to  provide  cuttings  for  dis- 
tribution to  enable  growers  to  make  tests  on  their  own  places. 

The  following  varieties,  which  include  nearly  all  those  which  have 
given  the  best  results  in  Europe,  were  planted : 

Pure  American  Varieties. 

1.  Riparia  Gloire  de  Montpellier. 

2.  Riparia  Grande  Glabre. 

3.  Rupestris  Martin. 

4.  Rupestris  St.  George. 

5.  Berlandieri  Ress^guier   No.  1. 
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AmericO'American  Varieties. 

6.  Riparia  X  Rupestris  3306. 

7.  Riparia  X  Rupestris  3309. 

8.  Riparia  X  Rupestris  101". 

9.  Riparia  X  Beriandieri  33E. 

10.  Riparia  X  Beriandieri  34E. 

11.  Riparia  X  Beriandieri  157". 

12.  Riparia  X  Beriandieri  420A. 

13.  Rupestris  X  Beriandieri  219A. 

14.  Rupestris  X  Beriandieri  301. 

15.  Solonis  X  Riparia  1615. 

16.  Solonis  X  Riparia  1616. 

17.  Riparia  X  Cordifolia-Rupestris  106*. 

18.  Solonis  X  Cordifolia-Rupestris  202*. 

Franco-American  Varieties. 

19.  Mataro  X  Rupestris  1202. 

20.  Aramon  X  Rupestris  No.  1. 

As  might  have  been  expected,  nearly  all  of  these  varieties  which 
started  grew  vigorously  in  the  rich  soil  of  the  region.  Cuttings  were 
used  in  making  the  plantations,  and  the  plots  show  strikingly  the 
differences  in  facility  of  rooting  of  the  different  stocks.  The  Beriandieri 
and  Beriandieri  crosses  rooted  badly.  The  best  of  the  latter  in  this 
respect  was  the  Riparia  X  Beriandieri  157^\ 

The  four  most  vigorous  of  the  stocks  were  1616,  1202,  3306  and  St. 
George.  All  of  these  in  all  the  plots  grew  with  extraordinary  vigor 
and  rapidity. 

Seven  other  varieties  grew  with  scarcely  less  vigor.  These  were 
3309, 101^*,  1615,  Riparia  Gloire,  157",  Aramon  X  Rupestris  No.  1,  and 
106*.  Four  varieties,  33E,  34E,  202*,  and  Rupestris  Martin  grew  with 
fair  vigor,  but  were  distinctly  inferior  to  the  above. 

The  only  varieties  of  the  list  which  made  poor  growth  were  Riparia 
Grande  Glabre,  219A  and  301. 

Stocks  for  Muscat. — The  importance  of  the  Muscat  of  Alexandria, 
as  the  basis  of  our  raisin  vineyards,  makes  it  highly  important  that 
a  suitable  stock  for  this  variety  should  be  found  as  soon  as  possible. 

The  invasion  of  the  raisin  vineyards  of  Spain  by  Phylloxera  is  com- 
paratively recent,  and  little  information  is  obtainable  regarding  the 
use  of  resistant  stock  there.  In  a  general  way  it  is  stated  that  the 
usual  resistant  stocks  are  being  used  in  the  principal  raisin-growing 
regions  of  the  Peninsula  with  success.  The  Muscat  of  Alexandria  is 
being  grown  to  a  limited  extent  as  a  table  grape  in  southern  France, 
iind  is  said  to  succeed  on  any  vigorous  stock. 

On  the  other  hand,  in  South  Africa,  Muscat  vineyards  grafted  on 
Rupestris  St.  George,  Riparia  Gloire,  Aramon  X  Rupestris  No.  1,  and 
Rupestris  Metallica  have  almost  imiformly  failed.  After  bearing 
several  good  crops  the  vines  have  generally  died.     No  satisfactory 
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explanation  of  this  difference  has  been  advanced.  The  most  plausible 
seems  to  be  that  the  vines  have  been  killed  by  overbearing.  The  vines, 
in  fact,  have  borne  large  crops  before  dying,  and  the  only  stock  on 
which  they  have  remained  healthy  is  Lenoir,  which  has  a  tendency  to 
induce  light  bearing  with  most  varieties. 

The  grafting  of  Muscats  on  resistant  stocks  has  been  little  practiced 
in  California,  but  a  few  growers  have  vines  which  have  been  beaming 
several  years  on  various  stocks. 

One  grower  reports  that  Muscats  on  Lenoir,  10  years  old,  have  given 
fair  results;  another  that  they  are  weak,  but  bear  well.  One  grower 
in  Tulare  County  has  dug  up  his  Muscat  vineyard  grafted  on  Lenoir 
Ijecause  so  many  of  the  vines  had  died.  Two  growers  report  that  they 
have  Muscats  grafted  on  St.  George  which  have  been  bearing  well  and 
growing  vigorously  for  from  3  to  6  years.  Another  grower  reports 
that  his  Muscats  grafted  on  St.  George  and  on  Riparia  Gloire  have 
given  three  good  crops  and  are  equally  vigorous.  These  results  are  on 
the  whole  encouraging. 

While  the  question  of  the  selection  of  the  best  stock  is  not  so  pressing 
in  the  case  of  raisin  grapes  as  in  that  of  wine  grapes,  because  the 
greater  part  of  the  raisin  district  is  still  uninfested  by  Phylloxera,  it 
will  sooner  or  later  be  of  vital  importance  to  the  industry.  For  this 
reason  a  number  of  test  plots  have  been  started,  with  the  cooperation 
of  growers  in  various  sections  where  raisins  are  produced. 

In  1904  Muscat  cuttings  were  bench  grafted  on  the  following  re- 
sistant stocks: 

Rupestris  St.  George. 
Riparia  Gloire  de  Montpellier. 
Riparia  X  Rupestris  8309,  8306,  lOr*. 
Solonis  X  Riparia  1616. 
Riparia  X  Berlandieri  88E,  84E,  157". 
Rupestris  X  Berlandieri  301A. 
Solonis  X  Cordifolia-Rupestris  202*. 
Aramon  X  Rupestris  No.  1. 
MourvMre  X  Rupestris  1202. 
Lenoir. 

Several  hundred  rooted  bench  grafts  on  St.  George  and  1202  were 
obtained  and  distributed  to  a  number  of  growers  in  various  districts, 
principally  in  Fresno  County.  Smaller  quantities  on  the  other  stocks 
were  obtained  and  distributed  to  a  more  limited  number  of  growers. 

Notes  taken  on  the  quality  of  the  bench  grafts  before  they  were 
distributed  were  as  follows: 

Muscat  on  St  George.     Heavy  growth,  complete  unions  but  large  swellings. 
Muscat  on  101\    Good  growth,  complete  unions,  large  swellings. 
Muscat  on  3306.    Small  growth,  complete  unions,  small  swellings. 
Muscat  on  1202.     Heavy  growth,  complete  unions,  large  swelliuj^s. 
Muscat  on  Lenoir.    Good  growth,  complete  unions,  small  swellings. 
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Reports  have  been  received  from  most  of  the  growers  who  received 
vines,  but  they  are  of  little  value  yet  as  showing  relative  vigor  of  the 
various  stocks.  One  of  the  most  complete  reports  is  given  below,  by 
Dr.  W.  N.  Sherman,  Fresno: 

Mm  ■ 

Muscat  on  St.  George.    All  grew  vigorously. 

Muscat  on  Riparia  Gloire.     All  grew  vigorously. 

Muscat  on  101^\    Four  out  of  six  lived  and  made  fair  growth. 

it^ascat  on  3306.     Six  out  of  ten  lived  and  grew  vigorously. 

Muscat  on  3309.    All  lived  and  grew  vigorously. 

Muscat  on  1616.    Six  out  of  seven  lived  and  grew  vigorously. 

Muscat  on  33E.    All  lived,  but  made  poor  growth. 

Muscat  on  202*.  Four  out  of  six  lived  and  made  fair  growth. 

Muscat  on  1202.    All  lived  and  made  vigorous  growth. 

Muscat  on  Lenoir.     Nine  out  of  ten  lived  and  made  fair  growth. 

These  vines  were  planted  in  overwet  soil,  and  were  all  more  or  less 
injured  by  early  autumn  frost.  Too  much  emphasis  should  not,  there- 
fore, be  placed  on  the  fact  that  some  of  them  died. 

The  other  reports  show  in  general  that  the  Muscats  on  St.  George 
3306  and  Riparia  Gloire  on  the  whole  made  the  best  growth,  while 
101"  and  33E  generally  made  poor  growth.     The  other  stocks  gave 

■ 

intermediate  results.  The  results  the  first  year  are,  however,  apt  to  be 
misleading,  even  as  regards  vigor,  for  some  stocks,  for  example. 
Berlandieri  and  its  hybrids,  are  slow  starting,  but  make  a  vigorous 
growth  later.  The  question  of  crop  can  be  determined  of  course  only 
after  several  years  of  trial. 

GENERAL  RECOMMENDATION. 

Only  the  pressing  necessity  of  some  rules  to  guide  us  in  our  imme- 
diate plantations  will  excuse  the  making  of  reconunendations  as  to 
stocks  in  the  present  incomplete  state  of  our  knowledge  of  the  behavior 
of  the  various  stocks  in  the  diverse  conditions  of  our  grape-growing 
regions.  The  present  tendency  to  plant  St.  George  in  all  soils  and  in  all 
localities,  however,  is  undoubtedly  wrong,  and  has  led  to  disappoint- 
ment in  many  cases,  and  we  already  possess  sufficient  data  to  enable 
us  to  choose  something  better  for  many  locations. 

The  Rupestris  St.  George  has  given  its  best  results  in  the  hot,  dry 
interior  on  deep  soils.  It  seems  to  be  a  particularly  good  stock  for 
Tokay  and  Alicante  Bouschet  under  such  conditions.  Its  great  vigor 
seems  to  promise  a  diminution  of  the  tendency  of  the  Tokay  to  sunburn, 
and  the  coulure  which  it  produces  with  many  varieties  only  extends 
to  the  production  of  loose  bunches  with  the  Tokay.  This  looseness  of 
bunch  is  a  distinct  advantage  with  this  variety.  The  coloring  and 
ripening  of  the  Tokay  leave  nothing  to  be  desired  when  grafted  on 
St.  George. 
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For  a  great  majority  of  our  soils  and  varieties  the  two  Riparia  X 
Rupestris  hybrids  3306  and  3309  promise  to  be  superior  in  every  way 
to  the  St.  George.  The  former  for  the  moister  soils  and  the  latter  for 
the  drier.  The  vigor  and  bearing  of  all  varieties  tested  on  these  two 
stocks  has  so  far  been  excellent,  and  they  should  in  most  cases  replace 
St.  George  in  all  but  the  hottest  and  driest  deep  soils. 

For  the  wettest  locations  in  which  vines  are  planted — in  places  where 
the  water  stands  for  many  weeks  during  the  winter,  or  where  the 
bottom  water  rises  too  near  the  surface  during  the  suminer — the  most 
promising  stock  is  Solonis  X  Riparia  1616. 

For  moist,  rich,  deep,  well-drained  soils,  especially  in  the  coast 
counties  and  on  northerly  slopes,  the  St.  George  is  utterly  unsuited. 
The  crops  on  this  stock,  in  such  locations,  are  apt  to  be  small,  and 
the  sugar  contents  of  the  grapes  defective.  In  these  locations  the 
Riparia  Gloire  is  much  to  be  preferred,  and  will  undoubtedly  give 
larger  crops  of  better  ripened  grapes. 

None  of  the  above  stocks  give  good  results,  as  a  rule,  in  very  compact 
soils.  For  such  soils  the  most  promising  varieties  are  106'  in  the  drier, 
and  Aramon  X  Rupestris  No.  1  or  202*  in  the  wetter  locations.  In 
dry,  shallow  soils  420 A  and  157"  give  promise  of  being  excellent  stocks. 

This  covers  most  of  the  soil  conditions  which  occur  in  California. 
The  only  other  cases  which  demand  consideration  are  the  varieties  with 
defective  aflBnity.  For  these  varieties  the  most  promising  stock  is  1202. 
This  stock  makes  excellent  unions  with  many  varieties  which  fail  on 
most  resistants,  and  is  to  be  tentatively  recommended  for  Emperor, 
Ferrara,  Comichon,  Muscat,  Mataro,  Folic  blanche,  Pinot,  Gamay. 
Gutedel  and  any  varieties  which  have  not  given  generally  satisfactory 
results  on  Riparia  and  Rupestris. 

These  recommendations  may  be  summarized  as  follows: 

For  average,  good  soils  in  most  locations — 

1.  Drier  soils 3309 

2.  Moister  soils   3306 

For  special  soils — 

3.  Dry,  deep,  in  hot  regions  and  locations St.  George 

4.  Dry,  deep,  in  cooler  regions  and  locations Rup.  Martin 

5.  Dry,  shallow  / 420A  or  157»» 

6.  Dry  and  very  compact 10(5^ 

7.  Wet  and  very  compact Aramon  x  Rup.  No.  1  or  202* 

8.  Wet,  loose    1010 

9.  Rich,  moist,  deep,  well  drained  in  the  cooler  localities.  ..Rip.  Gloire 
For.  varieties  of  defective  affinity  in  good  soils 1202 
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DESCBIPTION  OF  THE  PRINCIPAL  RESISTANT  STOCKS. 
Id  order  to  enable  the  grower  to  determine  the  correetDess  of  the 
labeling  of  his  resistant  vines,  the  following  brief  description,  adapted 
Cor  the  moat  part  from  "Les  Vignes  Americaines"  of  Prof.  L,  Ravaz 
and  accompanied  by  reproductions  of  original  photographs,  will  b» 
of  assistance: 


Riparia  Gloire  de  Montpellier  (Pig.  1). — The  moat  vigorous  of  all 
varieties  of  Biparia.  Leaves  very  large,  as  wide  as  long;  young  leaves 
and  tips  pale  green,  canes  and  trunk  thick.    Male  vine. 
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Boots  well  and  grafts  easily,  either  as  cuttings  or  in  the  field.  Trunk 
grows  almost  as  large  aa  the  scion.  Vines  on  this  stock  bear  well,  and 
the  grapes  are  large,  sweet  and  early. 

Riparia  Grande  Glabre  (Fig.  2), — ^Very  vigorous,  but  does  not  grow 
so  stout  as  the  Riparia  Qloire.    Leaves  large,  longer  than  wide,  with  an 


Fio.2.    R 1  pa  rU  Or*ade  Glabre.   One  ball  nalurelaiie. 

almost   rectangular  outline,  due  to  the  short  terminal  lobe  and  the 
ttraight  sides.    Roots  thin,  hard  and  wiry.     Fertile  vine. 

Roots  well,  but  does  not  take  the  graft  so  well  as  Riparia  Gloire. 
Almost  equal  to  Riparia  Gloire,  but  subject  to  "folletage. "  Folletage, 
or  sudden  dying  of  the  vine,  is  a  common  fault  of  the  unseleeted 
Ripariaa  formerly  grown  in  California,  and  for  this  and  other  reasons 
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the  Riparia  Gloire  is  to  be 
preferred  to  th&  present  or 
other  varieties  of  this  species. 

Rupestris  Martin  (Fig.  3). 
— Very  vigorous  and  one  of 
the  most  robust  of  the  exist- 
ing stocks.  Leaves  larger 
than  those  of  Rupestris  St. 
George,  and  with  a  V-shaped 
petiolar  sinus.  Canes 
glabrous,  pinkish,  long  and 
thick. 

Roots  easily,  but  is  more 

Fia,!.    RupealriB  Murilii.    One  half  nitaral  bLzp.  -  ,  „ 

difficult  to  grait  than  St. 
George.  The  grafts  which  grow  are  very  satisfactory  and  are  less 
liable  to  eoulure  than  grafts  on  St.  George.  It  succeeds  in  drier  situa- 
tions than  the  latter. 
Male  vine. 

Rupestris  St. 
George  (Fig.  4).— 
Perhaps  the  most 
vigorous  of  all  the 
stocks  grown  when 
planted  in  suitable 
locations.  Leaves 
small;  the  petiolar 
sinus  very  open, 
with  a  ]  -shaped  out- 
line. Canes  and 
trunk  very  thick 
and  robust. 

This  variety  roots 
and  grafts  with 
great  facility,  and 
grows  at  least  as 
large  as  any  scion 
which  is  grafted  on 
it.  Succeeds  in  any 
soil  except  those  un- 
derlaid with  an  im- 
permeable or  stiff 
!■  ay  subsoil.  ^^  ^     Eupeslrli  St.  Oaorge.    One  h>l[  nktunl  itie. 
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Bupestris  Melallica  (Fig. 
41A), — The  best  varieties  of 
Riparia  and  Rupestris  give 
excellent  results  when  they 
grow  under  appropriate  soil 
and  climatic  conditions. 
Their  range  of  adaptation, 
however,  is  comparatively 
small — that  is,  they  are  likely 
to  give  unsatisfactory  results 
when  planted  in  locations 
which  differ  in  any  consider- 
able degree  from  those  which 
suit  them  best.  This  seems 
to  be  due  in  great  part  to  the 
direction  their  roots  naturally 
take.     Roots  of  Riparia  are 

.         ,,  ,  ,  ,.  F[a.  41.    RuHBtclB  UeUlUca  ol  Sonlh  Africa. 

tor  the  most  part  spreadmg 

and  superficial,  and  succeed  only  where  sufficient  moisture  exists  near 
the  surface.     Roots  of  Rupestris  are,  on  the  contrary,  plunging  and 
tleeply  penetrating,  and  fail  if  an  impenetrable  subsoil  prevents  their 
taking  their  natural  posi- 
tion. 

Experience  has  shown 
that  crosses  between 
Riparia  and  Rupestris 
have  a  much  wider  range 
of  adaptation  than  either 
of  their  parents,  owing 
to  the  fact  that  they  are 
capable  of  .  forming  a 
strong  root  system  in 
both  the  upper  and  lower 
layers  of  the  soil.  More- 
over, the  best  of  them 
retain  all  the  good  quali- 
ties of  both  parents — 
high  resistance  to  Phyl- 
loxera, ease  of  rooting 
and  grafting,  vigor  and 
fruitfulness  of  grafts. 
The  best  of  these  hybrids, 

FIO.V    RipurUx  Rupe»lriB3309.    Ore  half  n.lural  eize.        aCCOrdiug      tO       European 
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experience,  are  those  known  by  the  numbers  3309,  3306  and  101".    The 
first  two  are  the  most  promising  in  California. 

Riparia  X  Bupestris  3309  (Fig.  5). — This  variety  resembles  in  habit 
a  Aupestris,  and  the  leaves  are  intermediate  between  those  of  the  two 
parents. 

It  has  small  leaves,  which,  on  the  laterals,  are  rounded  and  without 

lobes.    The  young  shoots  and  leaves  are  sparingly  pubescent,  but  the 

rest  of  the  vine  is  glahrous,  and  by  this  character  readily  distinguished 

from  3306.    The  vine  is 

male,  and  therefore  does 

not  produce  fruit. 

Riparia  X  Rwpestris 
3306  (Fig.  6).— The 
general  habit  of  this 
variety  resembles  also 
that  of  a  Bupestris. 
but  it  is  easily  distin- 
guished from  3309  by  its 
strongly  pubescent  leaves 
and  canes.    Male  vine. 

Riparia  X  Rupestris 
101'*  (Pig.  7).  — This 
variety  resembles  ia 
habit  its  Biparia  parent 
more  than  3309  or  3306. 
Its  range  of  adaptation 
is  less  than  that  of  the 
latter,   and    it    is    most 

soils,  such  as' those  suitable  to  Ripa,ria.    It  bears  small  bunches  of  small, 
round,  black  grapes. 

Berlandieri  Resseguier  No.  1  {Fig.  8). — The  pure  Berlandieri  varie- 
ties have  all  the  qualities  required  in  a  stock — resistance  to  Phylloxera, 
ease  of  grafting,  permanency  of  union,  fertility  of  the  scion,  adaptation 
to  varied  soils— except  one,  that  of  ease  of  rooting.  From  100  cuttings 
only  10  to  15  rooted  vines  are  obtained  by  the  usual  methods  of  propa- 
gation. For  this  reason  this  species  has  never  been  used  to  any  great 
extent.  Certain  crosses  of  this  species  with  Riparia,  however,  while 
retaining  the  merits  of  the  Berlandieri,  possess  root;ng  qualities  almost 
equal  to  Riparia.  They  are  particularly  promising  for  shallow,  stiff 
soils  where  the  Riparia  X  Rupestris  hybrids  might  suffer. 
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Biparia  X  Berlandieri  157"  (Pig.  9). — This  variety  was  obtained 
by  crossing  a  Berlandieri  with  pollen  from  Riparia  Gloire  de  Mont- 
pellier.  It  has  the  habit  and  leaves  of  a  Berlandieri,  and  a  root  system 
mtermediate  between  those  of  its  parents.  It  is  thoroughly  resistant 
to  Phylloxera,  and  its  grafts  are  vigorous,  fruitful,  ripen  well,  and  are 
not  subject  to  coulure.  The  cuttings  root  fairly  well,  and  field  grafts 
succeed  very  well.     It  produces  an  abundance  of  strong  canes,  but 


these  do  not  ripen  well  in  the  cooler  localities.     It  produces  medium- 
sized  bunches  of  round,  black,  pulpy  grapes. 

Biparia  y.  Berlandieri  420A  (Fig.  10). — This  variety  is  perhaps 
superior  to  157".  The  cuttings  root  more  easily,  graft  as  well,  and 
mature  more  regularly.  It  is  more  suited  to  bench  grafting  than  the 
former,  and  makes  vigorous  and  fruitful  grafted  vines.    Male  vine. 

The  Solonis  is  a  hybrid  of  unknown  parentage  which  resembles  in 
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its  habits  a  Riparia.  It  was  at  one  time  much  used  as  a  stock,  but 
its  resistauce  to  Phylloxera  is  insufficient.  In  California  vines  grafted 
on  Solonis  have  been  so  weakened  by  Phylloxera  as  to  be  useless.  Its 
only  use  is  for  wet,  sandy  soils,  where  it  gives  good  results. 

The  good  qualities  of  Solonis  are  found  in  certain  of  its  crosses  with 
Riparia,  of  which  the  most  promising  for  California  is  1616. 


Fm.  9.    Berlandiirl  Ri>as«guler  Xo.  1,    One  hull  nsluril  >lte. 

Solonis  X  Bipana  1616  (Fig,  11}. — This  variety  is  very  vigorous, 
and  the  cuttings  root  and  graft  well.  It  is  sufficiently  resistant  to 
Phylloxera,  and  is  to  be  recommended  for  sandy  and  especially  wet 
soils.    Vine  fertile,  producing  small,  round,  black  grapes. 

Riparia  y.Rupestris-C or di folia  106'  (Fig.  12). — This  variety  is 
vigorous  and  thoroughly  resistant  to  Phylloxera,  It  is  particularly 
recommended  for  stiff  clay  soils  which  become  hard  after  rain  and 
easily  dry  out.     It  is  in  just  such  soils  that  Rupestris  St.  George  and 
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Kiparia  have  often  failed  in  California,  and  this  variety  tlierefon 
pnunises  to  be  useful.    Vines  produce  small,  round,  black  grapes. 

Solonis  X  Cordifolia-Rupestris   203'    {Fig.    12y2). — This   variety   is 
adapted  to  soils  similar  to  those  suited  to  106^,  but  resists  humidity 


Fio.9.    Rlp»rl«  X  Berlnndterliai".    One  h»ll  nHurftl  ilite. 

better.  Prosper  Gervais  in  his  report  to  the  CongrSs  International 
de  Viticulture  of  1900,  at  Paris,  says:  "The  varieties  202"  and  106« 
are  especially  suited  to  non-calcareous  clay  soils;  the  latter  succeed 
in  dry,  poor,  hot  soils,  providing  they  are  not  too  shallow;  the  former 
in  soils  which  are  both  compact  and  wet." 

Aramon  X  Eupastris  No.  1  (Pig,  13). — Thb  variety  Is  the  result  of 
a  cross  between  the  vinifera  variety  Aramon  and  Rupestris  Oanzin. 
3— BuL.  197 
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The  leaves  resemble  Rupwtris, 
and  uulike  most  crosses  conttin- 
ing  vinifera,  ite  resistance  to 
Phylloxera  is  quite  sufficient  and 
superior  to  that  of  Lenoir.    It  is 

I  very  vigorous  and  roots  easily 
from  cuttings.     It  is  somewhat 

,  difficult  to  graft,  but  when  suc- 
cessful the  grafts  make  good 
unions  and  are  vigorous  and 
fruitful.  Its  chief  merit  is  that 
it  succeeds  in  wet,  compact  soils, 
where  most  other  varieties  fail. 

Mourvedre  X  Bupestris  1202 
(Fig.  14).— This  variety  is  a 
cross    between    the    Mourvedre 


(Mataro)  and  a 
Rupestris.  It  is, 
perhaps,  the  most 
widely  planted  of 
all  the  American 
vinifera  hybrids. 
Prosper  Qervais 
describes  it  as  "A 
stock  character- 
ized by  its  ex- 
treme vigor,  rapid 
development,  ease 
of  rooting  and 
grafting,  and  the 
fruitfulnesa  of  its 
grafts."  It  is  par- 
ticularly suited 
to  deep,  rich, 
humid,  clay  soils, 
and  makes  excel- 
lent unions  with 
all  varieties  of 
vinifera. 

The  vine  is 
fruitful,  bearing 
large  numbers  of 
small,  round, 
bin  ish-black 


X  RlparU  tSlt.    One  half  natunl  ilie. 
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grapes.  It  is  grown  extensively  in  Prance,  Spain,  Sicily,  Portugal, 
and  Boumania,  and  has  given  good  results  wherever  tried.  In  Cali- 
fornia its  vigor  is  remarkable,  exceeding  even  that  of  Bupestris 
St.  Geoi^e. 

OTHER  VIHE  DISEASES. 
Oidium. — The  cause  and  treatment  of  this  disease  have  been  dis- 
cussed  in   Bulletin   186,   and   the   recommendations   in   it   have   been 


followed  by  a  large  number  of  growers  this  year  in  all  parts  of  the 
State,  usually  with  success. 

All  of  the  reported  failures  which  have  been  investigated  have  been 
due  either  to  the  incomplete  carrying  out  of  the  recommendations,  or  to 
the  fact  that  the  vines  were  suffering  from  some  other  cause  which 
had  been  mistaken  for  Oidium. 


Fig   lij.    Solonli  x  Corrtit. 
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The  most  common  mistake 
of  those  who  have  attempted 
to  follow  the  directions  of  the 
bulletin  has  been  a  failure  to 
treat  the  vines  thoroughly  or 
rapidly  enough  in  the  begin- 
ning of  the  season.  It  can 
not  be  too  strongly  urged  that 
the  most  effective  way  to  con- 
trol the  mildew  is  by  a  thor- 
oufth  and  effective  sulfuring 
in  the  beginning  of  the  season. 
This  alone  will  in  most  parts 
of  the  State  keep  the  vines 
free,  and  the  sulfuring  during 
the  blossoming  is  needed  only 

for  its  effect  on  the  setting  of  the  fruit,  and  as  an  extra  precaution. 

Sulfuring  later,  if  needed,  is  a  proof  that  the  first  two  have  not  been 

well  done.    This  is 

true  for  the  whole 

of  the  two  central 

valleys     and     for 

most  of  California. 

except     the     coast 

belt  subject  to  sum- 
mer ocean  fog. 

Definition  of  a 
Thorough  and 
Effective  First  Sul- 
furivg. — The  first 
sulfuring  should  be 
made  when  the 
shoots  are  between 
6  and  15  inches 
long. .  It  should  be 
done  in  such  a  way 
that  every  part  of 
every  leaf  of  every 
vine  in  all  parts  of 
the  vineyard  re- 
ceives some  sulfur, 

and  the  whole  vine-  p       .,,     ^,„„„„|  ,  KiipesirlsNn,  l.    Oi.rhalf  namnlsiic. 
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yard  should  be  gone  over  in  as  short  a  time  as  possible.  This  will 
be  a  thorough  sulfuring.  To  be  effective,  it  must  be  followed  imme- 
diately by  two  or  three  days  of  warm  weather.  Unless  this  happens, 
the  sulfuring  should  he  repeated  as  many  times  as  are  necessary  until 
the  proper  weather  conditions  are  obtained. 


rm  14,    MoiirvMre  X  RupesLrlslJtri    One  hall  iiaturai  slic 

Mysterious  Dying  of  Vines  ["Anaheim  Disease"). — The  vine,  like 
most  plants,  especially  fruit  trees,  which  are  cultivated  on  a  large  scale, 
is  subject  to  diseases  of  more  or  less  intensity  whose  cause  is  not 
thoroughly  understood.  These  diseases  are  (1)  caused  by  parasitic 
organisms  which  have  so  far  escaped  detection,  or  (2)  what  is  usually 
known  as  "physiological." 

Physiological  diseases  are  presumably  due  to  some  unfavorable  con- 
ditions.   For  example,  chlorosis,  rr  the  failure  of  the  leaves  to  develop 
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chlorophyll  properly,  is  due  to  an  excess  of  soluble  lime  carbonate  in 
the  soil,  and  is  intensified  by  cold,  dampness  and  the  susceptibility  of 
the  variety. 

The  most  serious  of  these  two  classes  of  diseases,  which  affects  the 
vines,  is  the  Anaheim,  or,  as  it  is  sometimes  called,  the  California  Vine 
Disease.  Notwithstanding  that  it  has  been  the  subject  of  continuous 
investigation  for  over  fifteen  years  its  cause  is  still  quite  obscure.  Even 
the  characterization  and  detection  of  the  disease  are  so  uncertain  that 
vineyards,  which  after  several  years  of  observation  by  the  most  ex- 
perienced investigators  have  been  pronounced  infected,  have  later  been 
declared  free.  This  has  led  to  such  a  diversity  of  opinion  that  while 
one  expert  claims  that  the  disease  exists  in  every  vineyard  in  the 
State,  another  would  have  us  believe  that  no  such  disease  exists  at  all, 
and  that  all  cases  of  dying  vines  can  be  ascribed  to  one  or  other  of  the 
recognized  vine  diseases. 

Neither  of  these  extreme  views  seem  to  explain  completely  the 
observed  facts.  While  many  cases  of  supposed  Anaheim  have  proved 
to  be  nothing  but  Phylloxera,  root-rot,  vine-hopper,  drought,  etc.,  there 
still  remain  a  large  number  of  unexplained  cases. 

In  some  cases  the  symptoms  are  practically  identical  with  those  of 
some  of  the  '' physiological' '  diseases  which  affect  vine  diseases  in 
Europe.  Typical  cases  of  Rougeot  have  been  noted  in  Contra  Costa 
County,  of  Brunissure  in  San  Joaquin,  and  of  Folleiage  in  Fresno, 
Kings,  and  other  counties.  In  Sonoma  County  the  disease  of  Red-leaf, 
which  has  some  analogy  with  Anaheim,  has  been  studied  by  Mr.  0. 
Butler.  An  account  of  these  diseases  may  be  $ound  in  Bulletin  168, 
entitled  ''Observations  on  Some  Vine  Diseases  in  Sonoma  County." 

In  a  general  way,  as  these  troubles  are  due  to  soil  and  climatic  con- 
ditions which  weaken  the  vine,  they  are  to  be  combated  by  cultural 
methods  which  tend  to  invigorate.  Shorter  pruning,  thorough  culti- 
vation, irrigation  or  drainage,  and  fertilization  will  in  most  cases  be 
effective  in  curing  vines  which  are  not  too  far  gone. 

Many  cases  have  been  brought  to  the  attention  of  the  station  during 
the  last  two  years,  in  which  vines  which  were  apparently  healthy  the 
previous  year  have  failed  to  bud  out  in  the  spring,  or  budded  out 
weakly  and  very  late.  The  cause,  in  most  cases,  seemed  to  be  some 
injury  to  the  vines  during  the  growing  season  of  the  previous -year. 
This  cause  was  in  many  cases  the  attacks  of  vine-hoppers.  Black 
Prince  vines  growing  in  Tokay  vineyards  have  very  often  been  killed. 
This  seems  to  be  because  the  vine-hoppers,  having  a  special  fondness 
for  this  variety,  congregate  in  large  numbers  on  such  isolated  vines. 
Whenever  the  hoppers  are  sufficiently  abundant  to  cause  the  dropping 
of  the  leaves  in  summer,  the  vine  fails  to  ripen  its  wood  properly. 
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Without  mature  green  leaves  the  buds  and  canes  do  not  receive  the 
stores  of  starch  which  they  need  for  the  new  growth  in  spring,  and 
will  either  grow  poorly  the  following  year  or  fail  to'  start  at  all. 

When  a  new  growth  of  leaves  in  autumn  follows  summer  defoliation 


Via.  m.    UruniuuTCOnTokayle&TeB. 

by  hoppers,  mildew,  or  other  causes,  the  effect  is  even  worse.  The  new 
shoots  which  start  exhaust  what  food  reserves  the  vine  possesses, 
and  the  leaves  are  killed  by  the  early  winter  frosts  before  they  have 
been  able  to  return  the  supplies  they  have  taken  from  the  canes. 
Similar,  but  less  severe,  effects  have  been  observed  following  a  bad 
attack  of  Oidium. 
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This  starvaticn  of  the  canes  and  buds  may  be  brought  about  in 
another  way,  namely,  by  the  production  of  too  large  a  crop.  It  is 
often  possible,  by  excessively  long  pruning,  to  cause  a  vine  to  produce 
an  abnormally  large  crop  of 
grapes.  The  larger  the  crop  the 
more  material  it  takes  from  the 
vine,  and  if  too  large,  the  vine  is 
unable  to  support  it  and  at  the 
same  time  lay  up  reserve  mate- 
rials in  its  canes  and  buds.  In 
consequence,  an  extra  large  crop 
is  often  followed  by  weak  growth 
in  the  spring,  and  a  consequent 
^nall  crop  the  following  autunm. 
Vines  of  heavy  bearing  varieties 
may  even  be  killed  in  this  way. 
by  repeated  long  pruning. 

This  fact  has  been  long  recog- 
nized by  practical  grape-growers. 
Lately,  Professor  L.  Ravaz,'  of 
the  National  School  of  Agricul- 
ture at  Montpellier,  Prance,  has 
advanced  the  opinion  that  the 
death  of  vines,  as  a  consequence 
of  overbearing,  is  much  com- 
moner than  is  usually  supposed. 
This  overbearing  may  occur  as  a 
consequence  of  various  condi- 
tions other  than  long  pruning. 
Some  seasons  are  peculiarly 
favorable  to  heavy  crops.  Cer- 
tain diseases  and  injuries  induce 
temporary  heavy  bearing.  What- 
ever the  cause  of  abnormally 
heavy  crops,  Professor  Ravaz 
believes  that  they  may  result  in 
the  death  of  vines.  This  is  the 
Fio.  le;  B\^:„  Kno.  on  2-,e.r-oirt  zii,f.r.dei,  explanation  he  gives  of  the  death 
of  large  numbers  of  vines  in  southern  France,  Algeria,  and  other 
countries,  and  he  ascribes  our  so-called  Anaheim  disease  to  the  same 


r  la  Vegetation  de  la  Vigne,"  by  L.  Ravas, 
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This  is  substantially  the  explanation  given  of  the  dying  of  vines  in 
Santa  Clara,  in  Bulletin  134,  which  waa  published  before  the  region 
was  declared  infested  by  Anaheim  disease.  Whether  this  explanation 
is  sufficient  is  still  doubtful,  though  it  is  rendered  probable  by  the 
fact  that  healthy  young  vineyards  are  now  growing  in  Santa  Clara, 
on  the  same  soil  where  vines  have  been  killed  by  "Anaheim  disease." 


Black  Knot. — This  is  one  of  the  commonest  and  most  widely  dis- 
tributed disea-ses  of  the  vine  in  California.  Many  specimens  are  received 
by  the  Experiment  Station  every  year,  from  nt'arly  all  vine  growing 
sections.  It  consists  of  peculiar  growths,  or  swellings,  usually  near  the 
surface  of  the  ground  on  the  upper  parts  of  the  roots  or  the  lower  part 
of  the  trunk.  It  often  occurs,  also,  on  all  parts  of  the  trunk  and 
branches,  but  only  rarely  on  the  canes. 

As  a  rule  it  does  little  damage  unless  it  occurs  on  young  vines, 
or  attacks  old  vines  very  severely.     Figure  16  13  the  photograph  of 
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-a  young  vine  very  badly  attacked,  showing  a  large  mass  of  knots  at  the 
surface  of  the  ground,  and  four  on  the  stem  above  the  surface.  Such 
a  vine  is  almost  girdled  and  could  never  develop  into  a  healthy  plant. 
Figure  17  shows  the  appearance  of  the  knot  on  a  branch  or  arm.  In 
this  case  the  knots  could  be 
removed  and  the  vine  might 
recover  perfectly. 

It  is  not  uncommon  to  find 
vines  with  large  masses  of 
knots  on  all  sides  of  the  trunk 
and  on  all  the  anns,  which 
yet  make  a  vigorous  growth 
and  produce  good  crops. 
When  the  knots  extend  all 
around  the  trunk  of  an  old 
vine,  however,  it  may  be 
girdled,  and,  while  it  seldom 
dies,  it  may  become  weak  and 
worthless. 

Various  theories  have  been 
advanced  as  to  the  cause  of 
this  disease,  but  the  most  com- 
monly accepted  is  that  it  is 
due  to  abrupt  changes  of  tem- 
perature, and  especially  to 
autumn  frost  occurring  before 
the  vine  has  become  thor- 
oughly dormant.  This  cause 
alone,  however,  does  not  seem 
to  be  aufScient  to  cause  the 
disease.  The  knots  appear 
only  on  vines  growing  in 
moist  places,  and  especially 
in  sandy  soil  in  the  hotter 
regions. 

Anything  which  cansea  a 
vine  to  grow  vigorously  late 
in  the  season  and  prevents  the  proper  ripening  of  the  wood,  renders  it 
susceptible  to  the  disease. 

In  accordance  with  these  ideas,  the  remedies  advocated  aim  at  caos- 
ing  the  vine  to  ripen  its  wood  early  and  completely.  These  remedies 
-are  drainage  of  the  soil,  fertilization  with  phosphatic  manures;  longer 
pruning,  raising  the  trunk  of  the  vine,  and  removal  of  the  knots. 


.    Caulured  bunch 
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Swabbing  with  lime,  sulfate  of  iron,  and  other  antiseptics  has  proven 
uBelen. 

Coulure  of  Muscats. — The  Muscat  of  Alexandria,  from  which  the 
bulk  of  our  raisins  is  made,  has  a  tendency  to  drop  ita  blossoms  without 
setting.  This  trouble  is  usually  known  in  California  by  the  French 
term  of  "coulure,"  which  may  be  translated  "dropping."  The  first 
orop  is  particularly  subject  to  this  defect,  which  is  often  so  serious 
that  a  large  part  and  sometimes  the  whole  of  the  first  crop  is  lost. 

The  trouble  has  been  investigated  during  the  last  twenty-five  years 
by  a  large  number  of  observers,  and  various  causes  assigned.  Among 
these  causes  may  be  mentioned  unfavorable  weather,  improper  pmu* 
ing,  fungous  attacks,  onsuttable  or  exhausted  soil.  These  causes  and 
others  may  intensify  the 
trouble,  but  the  primary  and 
essential  cause  has  lately 
been  demonstrated  by  P. 
Viala  and  P.  Pacottet,  and 
published  in  the  ' '  Revue 
de  Viticulture.'" 

According  to  these  investi- 
gations   the    cause    of    the 

dropping  lies  in  the  peculiar         "      ^,„  ^^    ^^,J^  ^^^^^  _^^  ^^^^ 
structure  of  the  flower  itself.     ^     Korm«l  flower  of  the  vine,  with  flUm 

The  flowers  of  most  eulti-     *„  ," 'f*' p'""'   ,,    ,       „„., 
vated  varieties  of  grapes  are  """ ' 

what  the  botanist  calls  "per- 
fect." That  is,  each  flower  has  the  two  elements  which  are  necessary 
for  the  development  of  the  perfect  fruit.  These  elements  are  the  pollen 
contained  in  the  anthers  and  the  ovules  contained  in  the  pistil.  Unless 
the  ovules  are  fertilized  by  normal  pollen  the  pistil  will  not  develop 
into  a  normal  grape  berry. 

There  are  several  defects  in  the  Muscat  flower  which  make  this 
necessary  pollination  more  uncertain  than  with  most  varieties,  and  it 
is  only  under  the  most  favorable  conditions  that  the  ovules  are  prop- 
erly fertilized. 

In  the  first  place,  owing  to  the  shortness  of  the  filaments  supporting 
the  anthers,  the  position  of  the  pollen  is  such  that  it  may  all  fall  off 
without  reaching  the  stigma,  which  is  a  part  of  the  pistil  through 
which  the  pollen  tube  obtains  access  to  the  ovule. 

In  the  second  place,  the  pollen  is  not  powdery  aa  with  most  vines, 
but  waxy  and  with  a  tendency  to  cohere  in  masses.     This  renders  its 

'  "Sur  Ift  FecoDdatiaii  Artificiell*  de  la  Visne,"  Reroe  de  Viticulture,  T.  XXII, 
No.  551.  pp.  6-10.    Parig.  1904. 
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distribution  by  wind  and  insects  much  lees  certain.  The  pollen  grains 
are,  moreover,  often  imperfect,  and  most  of  them  are  incapable  of 
germination  and  performing  their  function,  even  if  they  reach  the 
stigima. 

This  is  shown  when  we  place  the  pollen  grains  in  a  weak  sugar 
solution.    Normal  pollen  germinates  readily  in  such  «  solution,  but 

that  of  Muscat  of 
Alexandria  germi- 
nates irregularly, 
imperfectly,  or  not 
at  all.  The  same 
result  occurs  if  the 
pollen  is  placed  on 
the  stigma  of  any 
variety  of  vine. 

Remedies.  —  Id 
regions  where  this 
variety  has  been 
grown  for  centu- 
ries (Asia  Minor, 
northern  Africa, 
Spain)  it  is  usual 
to  plant  other 
varieties  having 
abundant  and 
strong  pollen 
among  the  Muscat 
vines.  This  prac- 
tice, while  not  re- 
moving the  trouble 
completely,  may  be 
of  use  in  Califor- 
nia. It  would  be 
well  in  planting  a 
Muscat  viueyard  to 

Flo.  ^.    Four.jear  old  Uuscat  ol  proper  larm.  ,  . 

make  use  of  some 
of  the  varieties  which  have  shown  their  ability  to  produce  abundant 
and  vigorous  pollen.  The  proof  of  this  is  regular  setting  of  abundant 
crops.  The  pollinating  varieties  might  be  planted  in  neighboring  blocks, 
or,  better  still,  in  occasional  rows. 

It  is  necessary  not  only  that  the  pollinating  varieties  should  have 
good  pollen,  but  that  they  should  blossom  at  the  same  time  as  the 
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Muscat.  Id  accordance  with  the  advice  of  Viala  and  Paoottet,  the 
pollen  of  Aramon  X  Rupestris  has  been  used  with  suceees  in  the  hot- 
houses of  Paris  for  the  artificial  fecundation  of  Muscat  flowers.  This 
is  a  resistant  stock  which  produces  an  abundance  of  blossoms  whicli 
are  completely  stamiuate,  and  therefore  incapable  of  producing  fruit 
themselves.  Their  pollen,  however,  is  extremely  vigorous,  and  causes 
the  fruit  of  other  varieties  to  set  well.  The  pollen  of  this  variety  is 
collected,  dried,  and,  at  the  proper  time,  dusted  on  to  the  Muscat 
blossoms.     As  this  variety  blossoms  about  two  weeks  earlier  than  the 


.    six-year-old  MUBCSt  ol 


Muscat,  however,  it  could  not  be  used  for  cross-pollination  unless 
the  pollen  were  collected  and  applied  as  described,  which  is  of  course 
impracticable  in  a  vineyard. 

Jlost  of  the  varieties  cultivated  in  the  raisin  districts  blossom  about 
the  same  time  as  the  Muscat,  and  such  varieties  as  FalomiDO,  Perruno, 
Beba,  and  Burger,  which  always  set  their  fruit  well,  would  be  suitable 
for  the  purpose. 

Another  peculiarity  of  the  Muscat  of  Alexandria,  noted  by  Viala 
and  Paeottet,  is  that  the  stigma  of  the  pistil  is  covered  with  a  drop 
of  liquid  which  forms  and  falls  two  or  three  times  a  day,  thus  removing 
pollen  grains  which  may  have  reached  the  stigma.  A  moist  atmosphere 
is,  thprefore,  unfavorable  to  the  setting  of  Muscat. 
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We  can  control  the  moisture  conditions  to  some  extent  by  avoiding 
enltivation  or  irrigation  during  and  juBt  before  blossoming. 

The  air  near  the  ground  is  moister  than  that  a  little  higher  up,  and 
the  practice  of  pruning  Muscats  to  a  low,  prostrate  stump  is  unfavorable 
for  this  and  for  other  reasons. 

A  Muscat  vine,  like  any  other,  should  have  a  distinct  stem  or  trunk. 
This  trunk  should  be  smooth  and  without  spurs  or  scars.     This  trunk 


Fio.  £1.    I/iw  Muscat  rslaed  b;  pruiitDg, 

makes  it  possible  to  plow,  cultivate,  and  hoe  close  to  the  vine  without 
injuring  the  arms  and  spurs.  It  facilitates  the  removal  of  suckers 
from  below  the  ground,  and  holds  the  bearing  wood  high  enough  up  to 
keep  the  grapes  from  touching  the  ground.  How  high  this  trunk 
should  be  depends  on  various  conditions.  A  smooth  stem  twelve  inches 
in  length  from  the  surface  of  the  groiind  to  the  branching  of  the  arms 
is  sufficient  to  give  the  advantage  mentioned. 
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HD'ROVED  METHODS  OF  WINE-MAKING. 

By  F.  T.  BIOLETTI. 

The  main  work  in  enology  has  been  directed  to  demonstrating  and 
popularizing  certain  principles  and  methods  of  wine-making,  which 
have  been  shown  to  be  useful  by  the  experiments  of  the  California 
Experiment  Station. 

Cool  Fermentation. — The  greatly  needed  reform  of  the  control  of 
temperature  in  fermentation,  which  has  been  advocated  by  the  station 
for  many  years,  has  at  last  been  taken  up  extensively  by  the  wine- 
makers  of  the  State.  It  is  no  exaggeration  to  say  that  the  general 
adoption  of  methods  of  insuring  cool  fermentation  will  result  in 
doubling  the  value  of  our  dry  wines.  Nothing  deters  the  sale  and 
expansion  of  the  market  for  our  fine  wines  so  much  as  the  production 
of  bad  wines  in  our  hotter  districts.  Such  wines  spoil  the  reputation 
of  all  our  wines.  If  all  the  dry  wines  made  in  California,  even  in  the* 
hottest  and  most  unfavorable  districts,  were  good,  sound  and  wholesome, 
the  market  for  the  finer  and  higher  priced  wines  grown  on  the  slopes- 
of  the  coast  ranges  would  quickly  expand. 

No  one  change  in  our  methods  can  have  so  much  influence  in  this 
direction  as  the  control  of  temperature  of  fermentation.  The  win^. 
even  of  our  most  favorable  regions  can  be  improved  by  the  same  means. 

The  actual  method  of  control,  providing  it  is  effective,  is  simply  a 
question  of  economy.  The  first  attempts  of  the  wine-makers  were  by 
means  which  were  both  troublesome  and  inefBcient.    EfScient  methods. 

# 

have  been  pointed  out  and  demonstrated  by  the  station.  The  most 
economical  methods  will  soon  be  found  by  the  wine-makers,  now  that 
they  are  convinced  of  the  utility  of  the  change. 

Heat  Extraction. — The  new  method  of  wine-making,  described  in 
Bulletin  177,  has  been  given  a  fair  trial  and  the  results  on  the  whole 
have  been  satisfactory.  It  has  been  demonstrated  that  a  good,  whole- 
some wine  of  remarkable  keeping  qualities  can  be  made  by  this  means. 
The  color  is  deeper  and  more  stable  than  that  of  wines  made  in  the 
usual  way  and  the  control  of  temperature  is  much  facilitated.  In 
general,  it  gives  greater  certainty  of  obtaining  a  good  and  absolutely 
sound  wine  than  the  older  methods.  Whether  the  quality  of  the  wine 
is  equal  to  that  of  the  best  wine  made  by  the  older  methods  is  still  in 
doubt.     It  should  be  remembered,  however,  that  this  method  is  still 
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new  and  imperfectly  understood.  Further  tests  are  needed  to  dem- 
onstrate whether  it  is  capable  of  producing  wines  of  the  highest  quality. 

The  method  has  been  taken  up  in  practice  in  a  limited  way,  and 
80  far  has  given  satisfaction. 

The  wines  made  in  this  way  have  shown  a  tendency  to  acquire  a 
''port''  taste,  which  is  undesirable  in  dry  wine.  This  taste,  however, 
may  be  due  to  the  character  of  the  grapes  used  more  than  to  the 
method.  None  of  the  red  grapes  grown  in  quantity  in  the  San  Joaquin 
Valley  are  suitable  for  the  production  of  dry  red  wine  in  that  region. 
Any  grape  which,  like  the  Zinfandel,  dries  up  into  raisins  on  the  vine, 
or  easily  acquires  a  ''rancio"  taste,  like  Mission  or  Orenache,  is  un- 
suited  for  the  making  of  dry  wine  in  a  hot  district. 

Varieties  for  Dry  Bed  Wine  in  the  Interior  Valleys, — Before  the 
best  results  possible  in  the  district  are  obtained,  such  grapes  as  Valde- 
penas,  Lagrain,  St.  Macaire,  Gros  Mansenc,  Barbera,  and  Pagodebito, 
which  have  proved  to  retain  their  color,  acidity  and  quality  in  the 
district,  will  have  to  be  grown.  All  these  varieties  have  given  good 
results,  both  in  quality  and  quantity,  for  years  at  the  Tulare  Exj^eri- 
ment  Station. 

Pure  Yeast, — Experiments  with  pure  yeasts  have  been  carried  out 
by  the  station  for  many  years.  It  is  only  within  the  last  three  years, 
however,  that  tests  on  a  large  scale  have  been  undertaken.  These  tests 
abundantly  demonstrate  their  utility  in  the  hands  of  efScient  wine- 
makers. 

They  are  particularly  advantageous  in  the  case  of  white  wines. 
When  used  in  connection  with  the  preliminary  defecation^  of  the 
must,  remarkable  improvements  have  been  noted  in  the  quality.  If  they 
had  no  other  good  effect,  the  completeness  of  the  fermentation  during 
the  vintage,  and  the  rapidity  with  which  the  wines  become  bright, 
bottle  ripe  and  ready  for  consumption,  are  sufficient  to  justify  their  use- 
Many  yeasts  have  been  tested  by  the  station,  but  the  best  results, 
both  for  red  and  white  wine,  have  been  obtained  by  the  use  of  one 
originating  in  Champagne. 

•This  yeast  is  strong  enough  to  ferment  wines  perfectly  dry  with 
over  15%  of  alcohol.  It  can  withstand  as  high  temperatures  and  as 
large  an  amount  of  sulfurous  acid  as  any  of  our  native  yeasts  which 
have  been  tested.  One  of  its  principal  advantages  is  its  tendency  to 
form  a  concrete  sediment,  which  remains  at  the  bottom  of  the  fermen- 
ting must  or  wine,  and  very  much  facilitates  the  racking  and  clearing. 
It  has  also  been  found  equally  suitable  for  champagne  and  cider-making. 

^  See  Circalar  22. 
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Several  wine-makers  have  used  this  yeast  in  their  wineries,  and  it 
has  given  general  satisfaction. 

An  idea  of  the  benefits  to  be  obtained  by  the  use  of  a  suitable  pure 
yeast  is  given  by  a  series  of  tests  of  the  organisms  existing  on  the 
grapes  at  the  Tulare  Experiment  Station. 

A  large  number  of  varieties  of  grapes  were  obtained  at  two  different 
times  from  Tulare,  and  an  investigation  of  the  organisms  existing  on 
them  and  capable  of  growing  in  grape  must  was  made.  Although  a 
large  number  of  yeast  and  yeast-like  organisms  were  isolated,  not  a 
single  specimen  of  Saccharamyces  ellipsoideus,  the  true  wine  yeast, 
was  found.  Many  of  the  yeasts  and  pseudo-yeasts  were  tested  by 
Mr.  Hans  C.  Holm  of  the  station,  and  all  were  found  in  various  degrees 
useless  or  detrimental  to  the  wine. 

As  there  are  no  wineries  in  the  vicinity  of  the  Tulare  Experiment 
Station,  this  is  of  course  an  extreme  case.  In  all  grapes  examined, 
however,  from  all  sources,  the  true  wine  yeast  was  always  found  in 
a  very  small  minority,  and  accompanied  by  other  organisms,  which, 
if  allowed  to  develop,  would  undoubtedly  affect  the  wine  unfavorably. 

The  best  way  of  avoiding  these  unfavorable  effects  is  by  the  use 
of  a  starter  of  pure  yeast,  preceded,  in  the  case  of  white  wine,  with  a 
thorough  defecation  of  the  must. 

If  this  me^ure  is  properly  carried  out  and  accompanied  by  methods 
of  manipulation  which  will  ensure  a  pure  and  thorough  fermentation, 
no  trouble  will  be  experienced  with  ** stuck  tanks,"  high  volatile  acid, 
"mousey  tastes,"  permanently  cloudy  wines,  or  any  of  the  numerous 
troublesome  and  costly  defects  which  afiflict  so  many  of  our  wines 
made  in  the  old,  haphazard  way. 

The  utility  of  pure  yeast  in  our  Californian  wineries  may  be  con- 
sidered as  demonstrated,  but  too  much  must  not  be  expected  of  it.  It 
will  not  prevent  the  ill  effects  of  careless  or  ignorant  practice,  and 
no  wine-maker  who  can  not  make  good  wine  without  pure  yeast  will 
succeed  with  it.  For  the  careful  and  intelligent  wine-maker,  it  will 
be  a  great  aid  in  the  improvement  of  his  wines,  and  in  the  added 
certainty  of  good  results.  To  the  careless  or  unskillful,  it  may  even 
be  a  source  of  danger  by  accelerating  his  fermentations  and  thus  in- 
creasing the  temperature. 

Those  who  wish  to  test  pure  yeast  are  advised  to  commence  with 
a  certified  culture  from  the  station,  to  follow  the  directions  of  Circular 
23  carefully,  and  to  commence  at  first  only  with  white  wine.  With 
white  wine  the  good  effects  of  pure  yeast  are  more  striking,  and  the 
possibility  of  too  strongly  accelerating  the  fermentation  less  to  be 
feared. 
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COLOR    GRAPES. 

In  many  parts  of  the  State  the  amount  of  color  in  the  grapes  is 
insufficient  for  the  quantity  of  red  wine  which  it  is  desired  to  make. 

The  station  has,  therefore,  given  considerable  attention  to  the  testing 
of  the  color  capabilities  of  various  varieties  in  different  sections,  and  to 
the  devising  of  methods  of  utilizing  economically  the  color  which  exists 
in  the  grapes  now  grown. 

A  variety  which  has  abundant  color  in  one  locality  may  have  almost 
none  in  another.  Carignane,  Grenache,  Mourastel,  Aramon,  which 
usually  contain  sufficient  color  in  the  coast  counties,  can  be  used  only 
for  white  wine  in  the  hotter  parts  of  the  central  valleys  unless  blended 
with  color  grapes. 

The  color  of  all  varieties  i«  less  in  quantity  and  less  stable  in  char- 
acter in  the  warmer  climates  and  richer  soils.  A  careful  choice  of 
varieties  in  this  respect  is,  therefore,  necessary  in  the  central  valleys. 
The  following  table,  compiled  from  a  large  number  of  tests,  illustrates 
this  point : 

Colopg  of  Gi*ap«t  In  Cool  and  In  Hot  Looalltlot. 


Cool  Locautibs. 

Hot  Locautibs. 

Varibtv. 

At 
Preulng. 

At  4  to  6 
Monthi. 

At 
Preulng. 

At  4  to  6 
Monthi. 

8t  Macaire ___ __ 

2  IVR  189 

6  2VR  119 

7  2VR   96 
9  IVR   88 

8  IVR   93 
4     VR183 
1     VR289 

3  IVR  161 
6  IVR  129 

2VR  66 
8VR  61 
8VR  88 
8VR  28 
4VR  29 
3VR  48 
IVR  74 
IVR  68 

VR  188 

3VR    64 

'5VR     96 

1  IVR     69 

IVR     64 

3VR    44 

3VR     49 

4VR     40 

IVR     36 

VR     49 

2VR  30 

Ores  Mansenc  - . ._ 

4VR  24 

Oamai  Teintarier 

6VR  11 

Barbera 

6VR  20 

Refosco , 

6VR   17 

Petite  Sirah 

Y   13 

Petit  Bouschet 

2R  16 

Alicante  Bouschet  _ 

4R  13 

Valdepefias _ 

2R  12 

Pagodebito 

Alicante  Oan 71  n 

VR667 

lAflrrain                     , , 

IVR     63 

• 

This  indicates  that  for  the  San  Joaquin  Valley  the  best  grapes  for 
color,  of  those  commonly  grown  in  the  State,  are  St.  Macaire,  Gros 
Mansenc,  and  Barbera,  in  the  order  named.  Wines  made  from  these 
varieties  at  Tulare  and  Fresno  have  from  half  again  as  much  to  three 
times  as  much  color  as  the  Bouschets,  and  the  tint  is  better  and  more 

stable.    In  aging,  the  other  varieties,  such  as  the  Bouschet  and  Sirah, 

« 

retain  barely  enough  color  for  a  standard  wine,  and  the  tint  becomes 
very  yellow.  None  but  the  three  varieties  mentioned,  together  with  the 
Befosco,  have  always  kept  enough  to  allow  them  to  be  mixed  with 
varieties  lacking  in  color. 

Besides  color,  these  three  varieties  retain  high  acidity  and  a  fresh- 
ness which  make  them  very  valuable  in  this  district  for  dry  red  wine. 

The  color  of  a  wine  depends  not  only  on  the  character  of  the  grape 
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from  which  it  is  made,  but  also  on  the  process  of  manufacture.  The 
utility  of  sulfur  fumes  and  sulfites  in  dissolving  and  keeping  the  color 
has  already  been  pointed  out  in  Bulletin  177.  It  has  also  been  shown 
in  the  same  publication  that  the  heat-extraction  method  also  results  in 
deeper  and  better  color  than  the  ordinary  method  of  fermentation. 
This  is  exemplified  further  by  some  tests  made  on  grapes  grown  at 
the  Tulare  Experiment  Station. 

These  grapes  were  received  on  September  17,  1907,  and  each  variety 
divided  into  two  equal  lots.  One  was  fermented  in  the  ordinary  way, 
and  the  other  was  heated  to  65° C.  for  three  hours,  and  the  juice  after 
pressing  out  fermented  without  the  skins.  The  results  are  shown  in 
the  following  table: 

Bxtraetion  of  Color  by  Heat  and  by  Fermentatloii. 


Variety. 


Composition. 


Solid 
Contents. 


Lagrain 

Pagodebito 

St.  Macaire 

Alicante  Boaachet 

Gros  Manseuc 

Valdepefias 

Beclan 


Mean 


Lagrain' 

Pagodebito 

St.  Macaire.  _ 

Alicante  Bouschet 

Gros  Mansenc 

Valdepefias 


2VR  89 

2VR  63 

6VR  48 

3VR  49 

3VR  60 

2VR  37 

Beclan 3VR  29 


25.0 
22.0 
26.U 
20.7 
24.0 
28.0 
22.0 


Acid. 


.60 
.67 
.83 
.71 
.83 
.^2 
.45 


Hkatkd  Must. 


Before 
Fermen- 
tation. 


VR  190 
VR  148 
VR  148 
IVR  118 
VR  105 
VR  80 
VR    78 


VR  124 


After 
Fermen- 
tation. 


2VR  89 
IVR  74 
IVR  52 
2VR  56 
IVR  55 
VR  S3 
IVR  30 


IVR  56 


Fer- 
mented 
on  Skins. 


IVR  63 

VR  49 

2VR  41 

8VR  44 

IVR  41 

IVR  26 

2VR  17 


2VR  40 


Coix>R  Rbmaikikg  at 


1  Month. 


Meat  Ex- 
t  ruction. 


Mean . '  3VR   42 


Ordinary 
Fermen- 
tation. 


2VR  44 

IVR  36 

IVR  43 

IVR  46 

IVR  48 

IVR  24 

4VR  16 


2VR    39 


10  Months. 


Heat  Ex- 
traction. 


4VR   47 
5VR   38 


4VR  34 

3VR  15 

2yR  27 

5VR  12 

3VR  39 


Ordinary 
Fermen- 
tation. 


R  16 
3R  24 
3VR  20 
4VR  20 
3VR  23 
5VR  16 
2R       10 


5VR    18 


Summary  of  Results  In  Table. 


After 
Fermen- 
I    tation. 


A.  Heated  must VR124 

B.  Fermented  must ..   -. ■  IVR    5»i 

C.  Ordinary  fermentation . 2VR   40 


After  1    I   After  10 
Month.      Months. 


3VR 
2VR 


42 
39 


3VR    39 
5VR    18 
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These  tests  illustrate  the  beneficial  effect  of  heat  extraction  on  the 
amount  and  the  permanency  of  the  color.  This  is  shown  in  table,  where 
A  represents  the  total  average  amount  of  color  extracted  by  heat. 
This  may  be  taken  to  indicate  the  total  amount  of  color  contained  in 
the  grapes.  Of  this  amount  45%  remained  in  the  wine  immediately 
after  fermentation,  while  only  32%  was  extracted  by  the  ordinary 
process  of  fermentation. 

At  the  end  of  ten  months  the  wines  made  by  heat  extraction  had 
lost  48%  of  their  color,  and  those  made  by  the  ordinary  method,  55%. 
At  ten  months,  therefore,  the  wines  made  by  heat  extraction  had  on  the 
average  61%  more  color  than  those  made  by  the  ordinary  method 
(see  B,  C  in  table),  and  the  quality  of  the  color,  3VR,  instead  of  5VR, 
was  also  superior.  These  results  corroborate  those  reported  on  page  28 
of  Bulletin  177,  where  experiments  made  on  a  large  scale  under  the 
conditions  of  an  ordinary  winery  showed  a  gain  of  42%  at  four  and 
one  half  months  in  favor  of  heat  extraction.  The  gain  appears  to  be 
the  greater  the  older  the  wine,  showing  superior  stability  of  the  color 
w^hen  extracted  by  heat. 

The  need  of  more  color  in  the  wines  of  many  districts  has  led  to 
the  planting  of  a  considerable  area  of  Lenoir  vineyards.  The  Lenoir 
is  an  unsatisfactory  grape  for  this  purpose,  however.  The  color  is 
unstable  and  quickly  becomes  yellowish.  The  color,  even  at  first,  is 
little  if  at  all  deeper  than  that  of  several  vinifera  varieties,  and  if 
any  considerable  proportion  of  the  grapes  are  used  they  very  much 
diminish  the  quality  of  the  wine. 

A  recently  imported  grape,  the  Alicante  Ganzin,  gives  promise  of 
being  much  superior  for  this  purpose.  This  vine  is  the  product  of 
a  cross  between  Alicante-Bouschet  and  Aramon-Rupestris,  and  is,  there- 
fore, three  fourths  vinifera.  Its  resistance  to  Phylloxera  is  about  equal 
to  that  of  Lenoir,  and  it  can,  therefore,  be  safely  planted  without 
grafting  only  in  the  rich,  deep  soils  where  Lenoir  resists. 

The  wine  is  better  than  that  of  Lenoir  and  almost  without  foxy 
or  other  undesirable  flavor.  Its  value  consists  in  the  great  intensity 
of  its  color.  A  sample  of  the  grapes  grown  by  Mr.  F.  T.  Swett  of 
Martinez  was  received  at  the  laboratory  and  tested  for  color,  with  the 
following  results : 

Color  of  Alicante  Ganzin. 

A.  Heated  to  90°  :  color  of  must VR  —  800 

A,  after  fermentation,  color  of  wine VR  —  filiT 

B.  Fermented  on  skins  ;  color  of  wine VR  —  667 

The  color  is  thus  sho\^Ti  to  be  of  the  best  tint,  and  more  than  twenty 
times  as  intense  as  a  good  Zinfandel,  or  twice  as  intense  as  the  darkest 
Bousehet. 
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In  order  to  test  the  color  remaining  in  the  pressed  pomace  it  was 
mixed  with  white  must,  and  fermented,  with  the  following  results: 

C.  1   part  pomace  from   A  +  4  parts  white  must  +  .4%   citric  acid. 

Color  of  wine    2VR  —  66 . 

D.  1  part  pomace   from   B  -h  4  parts  white  must  +  .4%   citric  acid. 

Color  of  wine    2VR  —  67 

This  shows  that  all  the  color  remaining  in  the  pressed  pomace  can 
be  extracted  and  utilized  by  refermenting  with  white  of  lightly  colored 
grapes.  The  wines  after  fermentation  were  kept  in  bottles,  and  three 
weeks  later  showed  the  following  amounts  of  color : 

A.  VR  441 loss  33% 

B.  VR  364 loss  45% 

C.  2VR     56 loss  15% 

I).     2VR     57 loss  157o 

This  indicates  the  superior  stability  of  the  color  extracted  by  heat 
(A)  over  that  extracted  by  the  usual  method  of  fermentation  (B). 
It  also  shows  that  blending  should  be  done  as  soon  as  possible,  pre- 
ferably in  the  fermenting  vat,  in  order  to  preserve  as  much  as  possible 
of  the  color. 

The  color  of  this  wine  when  undiluted  is  so  deep  that  it  can  be 
used  for  writing.  It  may  be  useful  for  coloring  jellies  in  place  of  the 
various  coloring  matters  often  used.  One  ton  of  Alicante  Ganzin 
fermented  with  twenty-five  tons  of  white  grapes  would  give  a  red 
wine  of  standard  intensity  of  color.  If  fermented  with  red  grapes, 
which  were  too  light,  but  still  had  some  color,  one  ton  would  be  suffi- 
cient to  bring  fifty  to  seventy-five  tons  up  to  the  standard. 

GRAPES   FOB   DRY    WINE   IN   THE    SAN    JOAQUIN   VALLEY. 

In  a  general  way  it  may  be  said  that  the  varieties,  red  more  espe- 
cially, which  have  given  good  results  in  the  coast  regions  fail  to 
produce  good  dry  wines  in  the  hot  interior.  They  are  usually  deficient 
in  acidity  and  color,  many  produce  wines  of  flat  and  insipid  character, 
and  a  large  number  acquire  a  **port"  taste  which  is  undesirable  in 
dry  wine.  Certain  varieties  which  yield  a  fair  dry  wine  in  the  cooler 
regions  can  be  used  successfully  for  port  in  the  hotter.  Examples 
of  this  are  Zinfandel,  Alicante  Bouschet,  Charbono,  and  Carignane. 
Varieties  such  as  Grenache,  Mataro,  ^Mission,  Trousseau,  Chauche  Noir, 
and  California  Black  Malvoisie  do  not  produce  a  good  dry  wine  any- 
where. This  includes  practically  all  the  red  wine  grapes  which  are 
grown  to  any  considerable  extent  in  the  San  Joaquin  and  Sacramento 
valleys.  In  the  central  and  cooler  parts  of  this  region  the  Zinfandel, 
Carignane,  and  Alicante  Bouschet  give  good  crops  of  passable  quality. 
In  the  hotter  parts  their  wine  is  very  defective. 
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Nearly  all  of  these  varieties,  however,  could  be  used  BuecesBfuUy  if 

they  eould  be  blended  in  the  fermeDting  vat,  or  soon  after,  with  25% 

to  50'7f  of  other  varieties,  which  have  the  characteristic  which  they  lack. 

The  main  defects  of  the  wine  of  the  varieties  at  present  grown  in 

the  interior  are  low  acidity,  insufficient  and  unstable  color,  a  tendency 

to  oxidation 
(raneio  taste), 
and  a  lack  of  that 
indefinable  qual- 
ity known  as 
"freshness."  The 
Zinfandel,  espe- 
cially the  second 
crop,  when  picked 
in  prime  condi- 
tion, is  perhaps 
the  best  of  all  the 
varieties  at  pres- 
ent grown  in  the 
interior.  It  is, 
however,  too  sub- 
ject to  drying  up 
and  black  mold  to 
be  relied  upon  as 
a  dry  wine  grape. 
The  peculiar 
flavor  of  the  Zin- 
fandel, moreover, 
becomes  too  in- 
tense in  the  hotter 
regions. 

Of  all  the  varie- 
ties which  the 
station  has  tested 
in  the  interior 
neii  valleys,  that 

which    combines 

the  largest  number  of  good  points  as  a  dry  wine  grape  is  the  Valdepenas. 
This  variety,  originating  in  Spain,  is  unsatisfactory  in  cool  regions. 
In  Napa  and  Sonoma  its  bearing  is  insufficient,  and  the  wine  is  harsh 
and  without  high  quality.  These  qualities,  even  there,  are  modified 
and  improved  by  grafting  on  resistant  stock,  especially  on  Riparia,  and 
in  the  hotter  parts  of  the  interior  they  disappear  completely. 
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The  Valdepenas  at  Tulare  has  produced  regularly  large  crops  of 
fine,  clean  grapes  with  short  pruning.  It  is  not  subject  to  sunburn 
or  black  mold,  and  the  grapes  will  stay  on  the  vines,  without  injury, 
as  long  as  those  of  any  variety.  The  wine  made  from  it  has  always  been 
satisfactory,  showing  color,  acidity,  and  freshness  almost  equal  to 
wines  made  in  the  coast  counties.  If  only  one  variety  were  to  be 
planted  for  dry  red  wine  in  the  upper  San  Joaquin  Valley,  this  un- 
doubtedly would  be  the  best  of  any  that  have  been  tried. 

What  is  needed,  however,  perhaps  more  than  a  variety  which  will 
make  a  good  wine  itself  in  this  district,  is  one  which  by  blending  can 
be  used  to  correct  the  deficiencies  and  defects  of  the  varieties  already 
growing  there.  Varieties  which  will  bear  good  crops  of  grapes  with 
full  acid  and  color  would  be  of  great  service  to  the  wine-makers  of  the 
interior,  and  enable  them  to  bring  up  the  quality  to  the  Zinfandel, 
Carignane,  and  Bouschet  suf^ciently  to  make  a  good,  sound,  bulk,  dry 
wine. 

The  experience  at  the  Tulare  Experiment  Station,  where  a  large  num- 
ber of  varieties  have  been  grown  for  twenty  years,  enables  us  to  recom- 
mend certain  good  bearing  varieties  for  this  purpose.  Those  which 
have  given  the  best  results  are : 

Valdepefias    quality 

Lagrain   , . .  color  and  quality 

St  Macaire  color  and  acidity 

Gro8  Mansenc color  and  acidity 

Barbera    color  and  acidity 

Pagadebito    color  and  acidity 

Varieties  for  Dry  White  Wine  in  the  Interior  Valleys, — Dry  white 
wines  of  fair  quality  can  be  made  in  the  hot  interior  districts  more 
easily  than  red.  They  have  some  of  the  same  defects  as  the  red,  viz., 
lack  of  acidity,  flavor,  and  freshness.  By  proper  choice  of  varieties, 
and  careful  methods  of  manufacture,  however,  marketable  white  wines 
can  be  made  with  some  of  the  varieties  now  growing  there. 

The  Burger  is  peculiarly  suited  to  these  regions.  It  yields  a  neutral, 
clean  tasting  wine,  which  only  requires  blending  with  a  full  flavored 
wine  from  the  coast  regions  to  be  worthy  of  aging  and  bottling.  This 
was  abundantly  demotostrated  by  the  experiments  detailed  in  Bulletin 
177.  Burger  wine,  made  in  experiment  VIII,  developed  into  a  sur- 
prisingly clean  tasting,  agreeable  wine.  The  Burger  retains  its  acidity 
better  than  most  varieties  at  Tulare,  but  still  requires  blending  with 
coast-county  wines  or  the  addition  of  citric  acid.  The  white  varieties 
which  have  developed  the  highest  acidity  have  been  West's  White 
Prolific  and  Vernaccia  Sarda. 

The  Johannisberger  and  Franken  Riesling  have  given  unexpectedly 
good  results  in  the  San  Joaquin  Valley.     The  wines  of  experiments 
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VI  and  via  of  Bulletin  177  have  developed  into  wines  showing  flavor 
and  bouquet  that  almost  entitle  them  to  be  classed  as  fine  wines.  They 
have,  however,  a  certain  heaviness  that  should  be  corrected  by  judicious 
blending. 

That"  the  Rieslings,  which  produce  the  finest  wines  of  the  Rhine, 
should  succeed  under  the  totally  different  conditions  of  the  San  Joaquin 
Valley,  shows  that  the  origin  of  a  variety  is  not  always  a  safe  guide  as 
to  its  adaptability.  The  Sercial,  from  which  the  fine  dry  wines  of  the 
Island  of  Madeira  are  made,  is  said  to  be  identical  with  the  White 
Riesling  used  in  the  manufacture  of  the  famous  wines  of  Schloss 
Johannisberg. 
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A  STUDY  OF  YEASTS  FROM  CALIFORNIA  GRAPES/ 

By  HANS  C.  HOLM. 


The  varieties  of  Saceharomycetes  and  Pseudo-yeasts,  described  in  the 
following  pages,  were  obtained  originally  from  California  grapes,  of 
which  some  were  sent  from  the  Experiment  Station  at  Tulare,  and 
others  were  purchased  at  the  local  market  in  Berkeley. 

The  line  of  experiments  was  carried  out  with  the  intention  of 
determining  the  amount  of  alcohol  which  the  various  yeasts  were  able 
to  form  in  a  sugar  solution,  and  whether  the  yeasts  on  California 
grapes  mainly  i3onsisted  of  types  which  might  be  depended  on  in 
wine-making.  The 'fermentations  were  not  restricted  to  must  alone,  but 
artificial  media  were  made  up  in  order  to  study  the  action  of  the 
yeasts  on  various  sugars,  that  is,  on  dextrose  and  on  saccharose.  The 
so-called  Laurent  solution  (see  below)  was  used,  and  the  specific  sugar 
added.  Comparative  tests  of  fermentation  carried  out  in  grape-must, 
saccharose  and  dextrose  solutions  were  made,  and  the  results  will  be 
found  below  (see  table). 

The  yeasts  were  all  used  in  pure  cultures  only;  the  pure  cultures 
were  made  by  Koch's  plate-culture  methods,  and  in  all  cases  not  less 
than  two  sequent  series  of  plate-cultures  were  made  in  order  to  eliminate 
the  chance  of  impurity — that  is,  the  presence  of  more  than  one  species 
in  the  culture — to  the  least  possible  figure.  The  gelatine  used  in  these 
experiments  was  a  gelatine  made  up  of  must  (10%  Balling),  14 7< 
gelatine  and  .05%  phosphate  of  potassium.  It  was  found  that  a 
percentage  of  gelatine  less  than  14%  would  be  impracticable,  as  the 
gelatine  hardens  with  difficulty  in  the  hot  summers  of  California,  and 
a  liquefaction  of  gelatine  in  the  plate-cultures  would  of  course  make 
the  experiment  uncertain,  if  not  entirely  unreliable: 

Laurenfa  Solution. 

Ammonium  sulphate    : . . .  .4.71  grms.  per  liter 

Potassium  phosphate    0.75  grms.  per  liter 

Magnesium  sulphate    0.10  grms.  per  liter 

To  this  solution  any  sugar  may  be  added  in  the  desired  quantity. 

The  yeasts  examined  have  been  numbered  for  the  sake  of  reference, 
and  pure  cultures  of  these  varieties  are  left  in  the  pure-yeast  collec- 
tion belonging  to  the  Department  of  Viticulture,  University  of  Cali- 
fornia. 


*  Written  as  a  Thesis  for  the  degree  of  B.S. 
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It  was  the  experimenter's  idea  that  the  amount  of  carbonic  acid  gas 
formed  during  fermentation  might  give  some  comparative  results  if 
collected  in  fermentation  tubes,  and  that  in  this  way  it  might  be  possible 
to  eliminate  all  those  yeasts  which  do  not  ferment  sugar  at  all,  and  also 
to  classify  the  varieties  of  yeasts  as  **high"  and  *'low''  fermenting 
yeasts.  The  result  was  a  rather  negative  one,  it  being  found  that  most 
of  the  varieties  were  strictly  obligate-aerobic,  and  that  they  under  no 
conditions  could  be  brought  to  form  any  carbonic  acid  gas  (or  other 
gas)  in  the  closed  end  of  the  fermentation  tube.  The  further  details 
of  these  experiments  are  stated  on  the  following  pages. 

SACCHAROMYCES  ELLIPSQIDEUS  BIOLETTI   I. 

(This  variety  has  been  named  after  Assistant  Professor  F.  T.  Bioletd,  Depart- ^ 
ment  of  Viticulture,  University  of  California.) 

The  yeast  was  isolated  from  grapes  purchased  on  the  local  market 
in  Berkeley.  The  form  of  the  yeast  as  seen  under  the  microscope  is 
elliptical. 

A  10%  water  solution  of  cane  sugar  in  a  fermentation  tube  was 
inoculated  and  placed  in  the  incubator  at  25°C.  After  four  days  the 
solution  was  examined.  Neither  film  formation  nor  gas  was  noticed. 
In  order  to  determine  whether  this  inactivity  was  due  to  lack  of 
nutritive  contents  a  parallel  experiment  was  carried  out,  with  a  Laurent 
solution  containing  1%  of  cane  sugar.  After  being  placed  for  four 
days  in  the  incubator  at  temperatures  between  22°C.  and  25°C.  the 
result  may  be  stated  as  follows:  No  growth,  no  gas,  no  film,  and  but 
a  slight  turbidity,  indicating  the  growth  of  the  yeast,  but  apparently 
without  gas  formation. 

A  fermentation  tube  containing  10%  must  was  next  inoculated  with 
Sacch.  EUip.  B.  I,  and  placed  in  the  incubator  at  25° C.  After  twenty- 
four  hours  no  gas  or  turbidity  was  noticed,  but  on  the  following  day 
gas  formation  began,  and  gradually  a  large  amount  was  formed  in 
the  closed  tube.  The  gas  was  tested  with  a  5%  KOH  solution,  and 
found  to  be  carbonic  acid.  The  gas  formation  now  became  so  rapid 
that  it  was  evident  that  a  10%  must  was  much  too  concentrated,  and 
for  matter  of  comparison  with  results  from  other  yeasts  would  have 
to  be  replaced  by  a  1%  solution.  However,  the  experiment  with  the 
use  of  fermentation  tubes  was  not  carried  any  further  on  this  yeast, 
because  the  experiments  on  the  other  varieties  showed  the  fermentation 
tubes  to  be  unsuited  to  comparative  tests. 

A  series  of  experiments  was  now  carried  out  on  Sacch.  EUip. 
B.  I,  as  well  as  on  all  the  other  yeasts  isolated  from  Californian  grapes. 
Ordinary  must,  as  well  as  Laurent's  solutions,  were  inoculated  with  the 
various  yeasts,  and  the  alcohol  formed  was  determined  by  distillation. 
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The  specific  gravity  was  taken  by  means  of  a  picnometer,  and  Windish's 
tables  (Berlin,  1893)  were  referred  to.  For  the  determination  of 
extract  the  specific  gravity  was  taken,  and  the  corresponding  per  cent 
of  extract  was  found  from  the  tables. 

A  must  containing  21.67%  Balling  was  inoculated  with  Sacch. 
Ellip.  B.  I,  and  the  fermentation  was  carried  through  at  an  average 
temperature  of  24° C.  The  yeast  settled  well,  and  the  liquid  remained 
clear  without  any  film  formation,  and  a  high  aroma  was  noticed.  After 
eighteen  days  the  fermentation  was  at  a  standstill,  and  an  analysis 
showed  the  amount  of  alcohol  to  be  10.61%,  leaving  2.69%  of  extract  in 
the  fermented  liquid. 

The  same  yeast  was  next  inoculated  in  a  Laurent  solution  to  which, 
saccharose  had  been  added  until  the  solution  showed  a  19.68%  Balling.  • 
After  the  fermentation  had  ceased,  that  is,  after  eighteen  days  at  a 
temperature  of  about  25° C,  the  alcohol  was  found  to  be  2.09%  by 
volume,  leaving  12.19%  Balling  in  the  liquid  after  fermentation.    The 
yeast  had  settled  well  and  no  film  formation  was  noticed. 

A  Laurent  solution  made  up  with  the  addition  of  dextrose  was  next 
inoculated,  and  after  eighteen  days  at  23°  C.  the  alcohol  was  found  to  be 
3.49  by  volume.  The  extract  in  the  dealcoholized  must  was  found  to 
be  5.87%  Balling.  The  yeast  had  settled  well,  leaving  the  liquid  bright, 
and  a  high  aroma  was  noticed. 

These  results  show  that  the  yeast  has  a  very  slight  inverting  power, 
because  the  cane  sugar  remained  practically  unfermented.  The  results 
also  tend  to  show  that  the  Laurent  solution  is  a  rather  unsatisfactory 
medium,  as  far  as  yeast  is  concerned;  and  the  results  derived  from 
fermentations  with  other  yeasts  only  verify  this  conclusion.  The 
importance  of  the  chemical  composition  of  the  medium  is  clearly 
illustrated  in  the  results  from  the  three  experiments,  carried  out 
respectively  with  must,  cane  sugar  solution,  and  dextrose  solution, 
the  two  latter  sugars  being  dissolved  in  Laurent  solution.  The  yeast 
grows  best  in  its  natural  medium,  and  the  application  of  an  artificial 
solution,  as  that  of  Laurent,  can  only  be  recommended  in  special  cases 
where  the  activity  of  the  yeast  on  a  specific  kind  of  sugar  is  to  be 
determined.  It  is  here  of  special  importance  that  the  liquid  does  not 
contain  even  traces  of  acid,  as  an  acid  solution  would  gradually  of 
itself  act  on  the  sugar  and  change  the  saccharose  into  invert-sugar. 

YEAST  26.     FROM  BURGER  GRAPES. 

This  yeast  was  obtained  from  '* Burger"  grapes  from  Tulare.  The 
crushed  grapes  were  placed  in  the  incubator  for  four  days  at  a  tempera- 
ture of  30° C.  Dilution  cultures  were  made,  and  the  plates  showed 
besides  the  omnipresent  Apicnlatus  yeast,  another  yeast  resembling  a 
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Mycoderma  in  shape  and  size.  A  pure  culture  was  made  of  this 
variety,  and  named  *' yeast  26."  Experiments  were  carried  out  with 
the  pure  yeast,  and  the  results  are  as  stated  in  the  followinj^ : 

With  Fermentation  Tubes:  (a)  A  127o  grape-must  was  inoculated. 
A  gray  film  formed  on  the  surface,  and  a  large  amount  of  gas  collected 
in  the  closed  tube.  The  film  formed  by  this  yeast  differs  greatly  from 
the  film  formed  by  another  variety  of  yeast  described  later,  namely, 
yeast  28. 

(fe)  Inoculation  in  a  10%  cane-sugar  solution:  No  gas  was  formed, 
but  after  four  days  a  light  gray  film  was  formed  on  the  surface  and  the 
solution  showed  a  slight  turbidity. 

(c)  Inoculation  in  a  Laurent  solution  containing  1%  saccharose: 
The  growth  of  the  yeast  was  most  vigorous,  but  no  gas  was  produced 
after  an  incubation  period  of  nine  days.  A  gray  film  was  formed  and 
the  liquid  became  turbid.  The  fermentation  was  carried  out  at  a 
temperature  of  23° C.  The  microscopical  appearance  of  the  yeast 
was  that  of  an  elliptical  yeast  rather  than  that  of  a  Mycoderma;  but 
it  may  be  stated  that  this  experiment,  as  well  as  all  the  rest  in  this  series 
of  investigations,  clearly  showed  that  the  general  form  of  the  yeast 
cells  was  not  to  be  considered  a  constant,  but  a  variable  quantity, 
which  might  be  said  to  be  a  function  of  the  specific  medium  in  which 

.  the  yeast  was  grown.    This  yeast  forms,  when  grown  on  must-gelatine, 
cells  resembling  the  cells  of  a  Mycoderma  form. 

(d)  A  fermentation  tube  containing  a  must  showing  10%  Balling 
was  inoculated  with  the  pure  yeast.  A  small  amount  of  gas  collected 
in  the  closed  tube,  the  liquid  became  turbid,  and  a  gray  film  was 
formed. 

For  the  Determination  of  Alcohol:  (a)  A  must  containing  21.67% 
Balling  was  inoculated  and  placed  for  eighteen  days  in  incubator  at 
a  temperature  of  23^0.  The  alcohol  was  determined  by  distillation 
and  found  to  be  3.78%  by  volume;  12.12%  extract  was  left  in  the  must 
after  fermentation. 

(ft)  Laurent's  solution  containing  about  19.68%  saccharose  was 
inoculated,  and  after  eighteen  days  examined.  The  content  of  alcohol 
was  found  to  be  1.14%  by  volume,  leaving  12.71%  extract  unfermented. 

(c)  A  Laurent's  solution,  with  addition  of  dextrose,  was  next  in- 
oculated. The  strength  of  the  solution  was  12.84%  Balling.  Alcohol 
formed  after  eighteen  days  of  fermentation  was  5.10%  by  volume, 
leaving  1.76%  extract  unfermented. 

This  yeast  formed  more  alcohol  in  the  artificial  dextrose  solution 
than  in  the  must.  It  has  a  slight  inverting  power,  and  seems  to  grow  in 
saccharose  solution  without  forming  alcohol  in  considerable  quantity. 
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The   yeast   is    not   strictly   obligate-aerobie,    but    rather    facultative- 
anaerobic. 

YEAST  28.     FROM  ZINFANDEL  GRAPES. 

This  is  a  pure  culture  of  a  variety  of  yeast  found  on  Zinf andel  from 
Tulare  Experiment  Station. 

With  Fermentation  Tubes:  (a)  Inoculation  in  a  10%  grape-must. 
After  five  days  at  23°C.  no  gas  appeared;  liquid  became  turbid  and  a 
film  was  formed,  differing  in  appearance  from  that  of  yeast  26. 

(&)  In  Laurent's  solution  containing  1%  saccharose  the  yeast  pro- 
duced a  gray  film,  a  strong  growth,  and  turbidity;  the  macroscopical 
appearance  was  in  every  respect  similar  to  that  of  yeast  26,  but  the 
miscroscopical  examination  showed  very  long  sausage-formed  cells, 
recalling  a  Pastorianus  form. 

m 

For  the  Determination  of  Alcohol:  (a)  Inoculation  in  must  of 
21.67%  Balling  gave  5.03%  alcohol  by  volume,  leaving  about  9.00% 
extract  in  unfermented  form. 

(6)  Fermentation  in  a  Laurent's  solution  with  the  addition  of 
saccharose  gave,  after  eighteen  days  at  23°C.,  2.09%  alcohol,  pro- 
ducing an  attenuation  from  19.68%  Balling  to  11.23%  Balling. 

(c)  Fermentation  in  a  Laurent's  solution  to  which  dextrose  had 
'been  added  until  the  solution  showed  12.84%  Balling  gave  4.80% 
alcohol,  after  eighteen  days  of  fermentation  at  a  temperature  of  23°C. 
The  extract  left  after  fermentation  was  2.32^,/? . 

YEAST  37.     FROM  ZINFANDEL  GRAPES. 

If  grown  in  grape-must  this  yeast  forms  a  thick  gray  film  on  the 
surface. 

With  Fermentation  Tubes:  (a)  10%  saccharose  solution.  The  yeast 
formed  no  gas  after  four  days,  no  turbidity  was  noticeable,  but  a 
slight  film  formation. 

(6)  Inoculation  in  a  Laurent's  solution  containing  1%  cane  sugar 
gave  the  same  result  as  the  10%  cane-sugar  solution  above,  but  also 
turbidity.    The  microscopical  appearance  was  the  ellipsoideus  form. 

(c)  10%  grape-must.  No  gas  was  formed  in  the  closed  tube;  the 
liquid  became  turbid,  and  a  film  appeared  on  the  surface. 

For  the  Determination  of  Alcohol:  (a)  Fermentation  of  must  of 
21.67%  Balling  gave,  after  eighteen  days  at  23^C.,  1.95  alcohol  by 
volume,  leaving  16.57%  extract  in  the  liquid. 

(6)  Saccharose  dissolved  in  Laurent's  solution,  showing  19.68% 
Balling,  was  reduced  to  14.56%  Balling.  The  alcohol  formed  was  only 
0.27%. 
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(e)  Dextrose  dissolved  in  Laurent's  solution  gave  only  0.13%  alcohol. 
The  strength  of  the  solution  was  12.84  at  the  beginning  of  the  experi- 
ment. Evaporation  during  the  fermentation  process  increased  the 
Balling  to  13.84%.  This  explains  the  fact  that  12.82%  was  found 
as  the  percentage"  of  extract  in  the  dealcoholized  must. 

From  the  above  results  it  is  seen  that  this  yeast  has  very  little 
fermentative  activity.  It  maintains  its  life  by  feeding  upon  the  solid 
contents  of  the  must,  as  well  as  on  the  saccharose.  However,  it  has 
no  power  of  utilizing  the  dextrose.  The  yeast  practically  does  not 
form  alcohol. 

YEASTS  45a  AND  45b.     FROM  ZINFANDEL  GRAPES. 

A  Laurent's  solution  containing  1%  cane  sugar  was  inoculated,  and  in 
both  cases  no  gas  formation  was  noticed  in  the  closed  fermentation 
tubes.    Both  yeasts  produced  a  slight  turbidity. 

By  inoculation  in  fermentation  tubes  containing  a  10%  must,  both 
varieties  formed  a  slight  film,  but  neither  gas  nor  turbidity  was 
noticeable. 

In  regard  to  the  fermentation,  or  rather  the  production  of  alcohol 
in  two  Laurent's  solutions,  containing  respectively  saccharose  and 
dextrose,  both  varieties  of  yeasts  formed  practically  no  alcohol,  but 
reproduction  took  place. 

Analogous  experiments  carried  on  in  a  must  showing  about  21% 
Balling  gave  a  result  of  1.6%  alcohol  for  the  yeast  45a,  while  45b  gave 
an  amount  of  alcohol  less  than  0.3%. 

The  tests  for  alcohol  were  made  twenty-five  days  after  inoculation, 
and  the  fermentations  had  in  both  cases  taken  place  at  23° C. 

These  two  yeasts  belonged  to  the  varieties  of  yeasts  found  on  grapes. 
They  are  useless,  as  far  as  wine-making  is  concerned,  being  unable  to 
produce  alcohol  or  give  any  bouquet  to  the  wine.  Whether  both  belong 
to  the  same  variety  is  diflBcult  to  say;  the  slight  differences  noticed  in 
their  cultural  characteristics  would  hardly  sufiice  to  decide  this  ques- 
tion. However,  yeast  45a  seemed  by  far  the  more  active  of  the  two 
cultures. 

YEASTS  46a  AND  46b.     FROM  BURGER  GRAPES. 

Both  yeasts  form,  when  grown  in  grape-must,  a  thick,  gray  film. 
(a)  When  grown  in  a  pure  10%  cane-sugar  solution  in  fermentation 
tubes,  neither  of  the  tw^o  varieties  formed  any  gas  in  the  closed  tube, 
after  an  incubation  period  of  four  days  at  25° C,  but  a  gray  film  was 
present  on  the  surface  of  the  liquid  in  both  cases. 

(6)  When  Laurent's  solution  containing  1%  saccharose  was  inoc- 
ulated with  the  yeasts,  they  were  found  to  be  "no-gas"  producers. 
Strong  turbidity  resulted  in  both  cases.    So  far  the  varfeties  behaved 
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alike,  but  a  microscopical  examination  showed  a  great  difference  in 
regard  to  size  and  form.  Yeast  46b  had  an  elliptical  form,  while  yeast 
46a  was  more  elongated,  forming  long  chains  of  cells,  and  highly 
reminding  of  a  Pastorianus  form. 

(c)  Both  yeasts  were  also  tried  in  fermentation  tubes  containing  a 
10%  must,  but  neither  film  nor  gas  was  noticed;  a  slight  turbidity 
resulted  in  both  cases. 

Experiments  to  determine  whether  these  varieties  formed  any  alcohol 
showed  that  the  amount  formed  in  each  case  was  very  small.  These 
results  will  be  f oxind  in  the  table.  The  most  characteristic  fact  is  that 
these  varieties  differ  also  in  respect  to  the  amount  of  alcohol  formed. 
Teast  46a  formed  about  twice  the  amount  of  alcohol  obtained  from  466^ 
when  grown  in  must.  The  percentages  of  alcohol  formed  in  saccharose 
and  in  dextrose  solutions  were  in  both  cases  very  small. 
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*£x.  dealc.  liq,:  Extract  in  dealcoholized  liqaid. 

The  series  of  experiments  indicate  that  most  of  the  yeasts  found  on 
our  California  grapes  grown  in  regions  remote  from  wine-making 
operations  are  inactive  as  regards  the  formation  of  alcohol ;  and  many 
of  them  are  detrimental  to  the  wines,  producing  film  formation  and 
turbidity.  Most  of  these  varieties  also  impart  an  unpleasant  flavor 
and  taste,  and  their  general  characteristics  do  not  favor  the  production 
of  a  sound  wine  of  good  quality.  The  remedy  for  repressing  the  growth 
of  these  organisms  is  to  be  found  in  the  general  introduction  and 
application  of  pure  yeast  in  California  wineries. 
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